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pAme & Sana L* 
CS iei team 
EP ed Roters & "Tractors. 


YARROW * Rusty.) RK 


PASSENGER AND OARGO STEBAMERS, 


SHALLOW DRAFT VESSELS. an 





A Mates, 
a © J 
' OULVER STREET WORKS, COLCHESTER. 
Ow ADMIRALTY aNp Wan Orrice Lists. 
' ENGINES for Torpedo Boasts, Yachts, Launches, 
F BOILER FEED PUMPS. 
x Bee Advertisement, pages 26 and 33, last week. 


PATENT WATHR-TUBE BOILERS 
5 AUTOMATIC FEED REGULATORS, 


And Auxiliary Machinery as supplied to the 
Admiralty. ex 2179 


3] ohn HH, Wilson &Co., Ltd 
Birkenhead. 


See Illustrated Advertisement Page 29. 


Locomotive Shunting Cranes 
Steam and Fiectric Cranes, 


EXCAVATORS, ORANB-NAVVIBES, GRABS, 
CONCRETE MIXERS 
SHIPS’ WINDLASSES, WINCHES, and 
DECK MACHINERY. 


; Lu oF StaxpaRp 81se8 ON APPLICATION. 
peentca Office: 15, VICTORIA STREET, 8.W.1. 
~~ SPRCIFY WE S STEEL CHAIN, 

[the Strong est (hain oes 
InN =. Wo RLD, 
Bole Manufacturers: DLESS ones, | yom. * 
__ 80, WELLINGTON orRuere GLASGOW 
Mank Locomotives. 
8 and Work h ual to 
ee ane mans! hip eq 


R.4 W. HAWTHORN, LESLIE & CO., Lrp., 
Bretreers, N KWOASTLE-ON-TYNE. VO44 


““Qpencer- FT o wood ”’ Patent 


Cepawse. 
Sole Makers : ilers. “Geto. 

SPENCER - gd Lrp., 577 
Parliament Mansions, Victoria 8t., w. 


De™nz (jitice. 


, Mechanical and Structural work undertaken. 
Special machines and plant designed and super- 
vised during manufacture. Contracts for plant 
bandied for inspection or complete supervision. 
PROGRESS ENGINEERING DESIGN Co., 
66, Victoria Street, London, 8S. — 1. 
_Telephone No,: Victoria 6162. 
ik J. Davis, M.I.Mech.E., 
« Gas mm nes Inspected, Tested 


and 

















Reported U 
786 and 737 
—Great 


ver 25 years’ ex ce. Tel. : 
tratford, Wire: “ Ra f° 
Road, Stratford, 1704 


Steam] Hammers (with or 
Hand-worked or self 

TOOLS for SHIPBULLD ERS & BOILERMAK 
ais 
DAVIS& PRIMROSE, Liurrep, Lerru, Epixsures. 


enningtons, University 

TUTORS, 254, Oxford Road, Manchester. 
- Betad. 1876. Barol now for 1.0.8. and 1.M.B. Postal 
Courses. 08 par cont passes last Exams. Reinforced 
Concrete — new comprehbeusive course os 
expert engineer. #4 3s. rite for particulars 968 


Bever, Dorling & Co., Ltd., 
HIGH-CLASS BENG mae be FOR ALL PURPOSES, 
pe WINDING, eee AIR OCOMPRESSING 
UMPING ENGINES. 
Crees. —Electric, Sealicee.: 
EEDRRULIC and HAND, 


and sizes. 
GEORGE Tosee BLL & . 
aot ee a » Lrp. 














9048 | Sole 
RSET wtubes 


ligernatc Work a 





a both 


: (Cochran 





; (\ampbells & Aer, LL 


SPHOIALISTS IN 
Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 


V OSPER_ & & Co. Lm. 


SHIP & LAUNCH BU ee. hints 
ENGINEERS & BOILER MAKERS 





oyles Lim i ted, 
NGINHBRS, IRLAM, MANOHRSTER. 


FRRO WATER iz BaTRRS, 
RATORS, Row's 
cONDENSUES, mie HEAT Parents. 


M ap GAS KETTL 


or Pump § 
SYPHONIA STHAM TRAPS, REDUCING VALVES 
High-class GUNMETAL STBAM FITTINGS. 
WATER SOFTENING and FILTERING. 5723 


IRON & STEEL 


a ubes AND Fittings! 


Steel ‘Pa 
Srawaars AND Laors, Lia. 


GLASGOW .- BIRMINGHAM LONDON, 
See Advertisement Page 26. 9952 








MULTITUBULAR AN 
OROSS-TUBR TY PRS 


Bowlers. 
See page 17, Oct, 20, 9047 


[ihe Mitchell veyor and 


TRANSPORTER OO., LTD., 
ConTRacTIne ENGINEERS. 





DESIGNERS and BUILDERS 
of 
all Classes of HANDLING MACHINERY. 
2 
Atlantic House, 


45-60, Holborn Viaduct, 
London, 8.0.1, 


Telegrams: ‘ Mieontraco, Cent, London.” 
Telepbene: Holborn 2822. 


[the Glasgow Railwey 
Engineerin Company, 
Ltn, 
London Office—132, Teeag pias 8.W. 
MANUFACTURERS OF 
RAILWAY ba ly | WAGON & TRAMWAY 
WHE & AXLES. 
CARRIAGE & WAGON [RONWORE, also 
CAST-STHEL AXLE BOXKS. 540 
Dice! Engines, Six Cylinder, 
Two and Four stroke, 850, 1000, 1200 HP., 
on condition. Dynamos fur above 250 or 500 
ote, D.C. Immediate delivery and low price. 
“a0 500 Kw. Parsons Turbine Sets, 250 or 500 
volts D.C., Rn condensing plant and spare 
armature. Res Gee. 
en Centrifugal, Ram and other 
952 | Pumps from rf in 10 in. outlet. 
JENNINGS, 978 
West Walls, Newcastle-on-Tyne. 


IP. & W. MacLellan, Limited, 


CLUTHA mae <> jpiannaat 
Marvracrur: 
near’ te ee "AND D WAGONS 
DESCRIPTION, 


9759 














. | RAILWAY IRONWORK. BRIDGES, ROOFING, Ac. 


Chief Offices: 129, Trongate,Giascow. Od 8547 
Registered Offices: Clutha H 10, Princes St. 
Westminster, London, ow ~ 





Pesisns. Drawings, Tracings. 
an a Drawings ‘made from clients’ sketches 


ie * Single ge 
designe Drawings specifi- 
II claves of tracing untertaken. ig 
and sod astare “an 


mechanical work 
JowEN & CRISP, htemen, 
6, E.C. 2. 


Tel. a fanon Wa soe 


Jyoonomy ! 


HIGH BOILER BFFICIBNOCIES 
ARE OBTAINED BY INSTALLING 


Tiodd Qil Brrzers 


FURL OIL BURNING SYSTEMS, 
HEATERS, STRAINERS. 
49-51, Hastonear, Loxpon, H.C. 3. 
TODD SHIPYARDS CORPORATION, 


Builders of Steam and Motor Ships, 
Electric Drive Installations. 


Twenty-one Floating Docks, Two Graving Docks, 
Twelve Shipways. 


25, Broadway, New York, U.S.A. 9960 





See’ S. pyaroPacumatte ASH Ejector. 
Great saving of labour. No noise. No dust. No 
dirt. Ashes ed 20 ft. clear of vessel.—Apply, 
F. J. TREWENT & PROCTOK, Lrp., Naval Areht: 
tects aud Surveyors, 43, Billiter Bldgs. ” Pays gas 8t., 
London, E.C. 


J 





ON ADMIRALTY LIST. 


ohn Kirkaldy, Ltd., 
London Office: 101, Ltapewnaun Sr., B.O, 8. 
Works: Burst Mut, near Haniow, Hesex. 


Eva) Plante, 
Machinery. 


Combined Circulating and Air Pumps, 
Auxiliary coe = Condensers. 





P. Thurston, D.S8c., 


ot, dels hi Decigne 29, Southampton 


0.2. Holborn, 2542 
(jranes. 


Bo 
"['taversers. 
r['ransporters. 
Lifts: 


S. H. HEYWOOD & Co., Lrn., 
Reddish. 


A. 


Inventi 
Buildings, W 








[iubes and “Pittings. 


Sole Licensees in Great Britain for the manufacture 
of “Armco” Kust. and Corrosion Resisting _ 


The Scottish Tube Co., Lid., 
HEaD Orrice : 34, Robertson Street, Glasgow. 
See page 79. 


Tax Giascow RoLiine STrock anp PLant Works. 


Hu Nelson & Co., Litd., 


 mcpcy pe per ingens Lape ned 
BLEUTRIO CARS. 
or RAILWAY and TRAMWAY RULLING STOC STOCK, 
Makers of Wuerzs and AxLes, Rarmway Prat, 
oe Surra Woex, Inon & Baass Casrines. 
Parssep Steex Work oF aL 
Office and Chief W. 





Office : 14, 


YARROW a 03, Seam, 


LAND AND MARINE 


YARROW BOILERS. 
819 





») ohn 


&e, 846 


Belany [ pmited, 
MILLWALL, LONDON, B. 
ENERAL CONSTRUCTIONAL By@InExas, 


Boilers, Tanks 4 Mooring Buoys 
Perno, Tanxs, Arm Reotivens, Srere 
| Riverrep Steam and V 
Sprtiat Worx, Repams oF: 
ALL KINDS. ; 





RAILWAY AND TRAMWAY ROLLING STOOK. 


H2=™ Sarak & mia L 4 


Tar Giascow Regus Apex Pat 


He=4, Wiiehioon & (Xo. 
LIMITRD. 


See Advertisement page 38, Oct: 20, 2402 - 


Matthew jg & Co. L* 


LEVENFORD 
Bee Full Page A 











_ Dumbarton. 





achines Designed for any 
aie: fences Beeee 

k. n 

URENCE BRDWARDS a 

38, 38, Chancery Ls Lane, W.C. 8. ‘Phone: Holborn 


*Phone—Holb. 541. Tele. -hebrdbe, Holb., Loudon. 
A ndrews & Beaumont, 


CHARTERED PATENT AGENTS, 676 
29, Southampton Buildings, London, W.C. 3. 


Ra, Railway 
G witches and 
rossings. 


S. See & SONS, LIMITED, 
DaB.ixeto 


r i. 

all mocbaationl wor 
LA 17 

235. 








GOLD MEDAL-Ixvertions BxurpiTion-AWARpED, 


uckham’s Patent Sus spended 
WERIGHING MACHINES.—#. 
ROAD ENGINEBRING WORKS COMPANY, Len, 


Loxpon, E.—Hydraulic Oranes, Grain Bi —_ 
" Gee Illus. Advt, last week, in Biavatorn Be. 





'Wayveaoon-Ortis 
Lirts. 


no 


& $6, Ferr: B.O. 4. 
L FF | BtuniN@tias. 
& 63, a Lom & t., 





Hey 





Fagen insta Se 
etre yen dyad weil 


‘ adaronss 
ees ye DE PRODUITS pep Periehe) 
_—_? 


Ten, enol 
t. A im map tron, steel, 
all cera ny sti 


_ A Few Agents 


ower ammers 
gga  Saseagge 








and Botlere le paid tn auvinia sapunrattien vo 508 
re or ae 


IN THE HIGH COURT OF JUSTIUR 
CHANCERY DIVISION, 
MR, JUSTIC# P. O. LAWRENCE. 


IN sTHE MATTER OF VICKERS LIMITED 


and 
IN THES MATTBR oF THE . COMPANIES 
(CONSOLIDATION) AOT 1908, 


Notice is Hereby Given that 


Petition was on the Sth October 1922 


by tne above- 
named Company for theconfirmation of an alteration 
of the provisions of the Mem randum with respect 
to the Company’s objects poeees to be effected b 
& special resolution of t an — ar 
confirmed respectively at Extraordinary General 
Meetings of the Company held on the 19h July 
1922 and the 3rd August 1922 whereby it was 
resolved that the objects of the Oompany be 
extended so as to enable the pany: 

To carry on the business of Metal workers Iron 
masters, | owners, Brick makers, Quarry owners, 
Wood workers, Printers and Kefiners. 

a squire, bang equip, repair, sell and deal 
motor cars, aircraft and 








i of p deed descri ption. 

To uire, construct, manufacture, pepair, sell 
and deal in explosives, telescopes, sights, optical 
and scientific apparacus, 

To manne, erect, construct, equip, maintain, 
work and »mprove tramways, railways, roads, ways, 

. > Seeeelen canals, hydraulic. eleetric or gas 
works, iron, coal or other mines, smelting works 
and refineries, silica or other brick kilus, cement 
works and quarries 

To pene the use of aircraft for passengers and 


To wacetetere, eell and deal in bye- ucts. 
a Senate Rmployees. To carry on all or any Ne 

e y's oa any of the 
world and wither ae principals, agents, co Nookealen, 
trustees or others ise. 

With thy usual ancillary powers for the above 


pur 

A om of the M dum of A sub- 
mitted to tue said meetings containing the new Sub- 
Clauses proposed to be inserted will be sent on 
request to any oredit or, secured or unsecured, or any 
member of the Company, and such at of the 
Memorandum of Association may be iuspected at 
the office of the Company at Rig House, 
Broadway, Westminster, or at the offices of the 
undersigned Solicitors between the hours of 10 a.m. 

-‘m on any weekday prier to the léth 
November 1922. 

AND NwTICB IS FURTHER GIVEN that 
the — ig directed te be heard before Mr 
Justice P. O. Lawrence at tne Koyal Courts of 
Justice Strand on Tuesday the |4th day of November 
1922 a 1d any person interested in the said Company 
whether as Debenture-holder, Ore‘itor, Poliry 
holder or otherwise desirous of opposing the making 
of an Order for the contirmation of the said altera- 
tion ander the anove Act may appear at the time of 
hearing by bimself or his Counsel for the pur 
Any such person is required to give notice ay w ting 
on or before the 10.b ay of November 1922 of hi-~ i.- 
tention so to appear and stating the grounds of his 

ection to the undersigned Solicitors. A copy of 
the said Petition will be furnished to any such per- 
son requirin Lge same by the undersignet on the 

eer of t Ene charge for the same, 

ATED ue pe of Ovt-ber, 1922. 
ATHRS & PAIN Es, 
ry Court, Walbrook, B.0. 4, 

Solicitors for the above-named 
Company. Ww 429 


< ‘ ‘ 
nst. O.1., 1. Mech. E., B.Sc., 

and all adincering B Examinations,—Mr. G. 
KNOWLES, A.M.Inst.C.B., F.S. t, 
M.H San.L., PREPARES | CANDIDATES personally 
or by correspoudence. Th 
4 the last sixteen 
mence at any time. —39, 
8.W. Tel. 4780 Victoria. 


ee eer mages tan Ka Courses for 

Inet. Civil Bn Inst. M ion Uni 

a B.Se.), and ALL tL MNGUNRENING 
AMINA Toke a 


lly by Mr. 

REVOR W. PHILULPS. B.3c. (Honours), Assoc. 
Mintce M RS.I A, &0. Also Day 
Tuition in Office. Excellent results at all » ms 
rees may commence at any time, and all 
Students receive individual tuition.—Fer full par- 
pron mn apply to 8/ll, TrRarrorp Bens, 58. 
Souts Jons Sraest, LIVERPOOL, 575 


[ps C.E. Exams.—Successes 
aa usual last Exam. by Correspondence Coach- 
Successes by hundreds, several prizes. Seo. 

" embraces years’ a. rofessional experience.— 
Adee 7434, Offices of os 


Powering of Vessels. —A 
Course of Instruction cong fee < 
OE geareien Ge & 


‘A Brochure on * En 


SALBSMANSHIP and SAL. 
MENT.” vig 





Lott. 











° anion may com- 
ictoria St., Westm! —, 

















MANAGE- 
ry of a SPECIAL COURSE 
of training, will be sent post free on application to 
DIRKO PUR, “Tue Institute oF MN@INEERING 
SALEsManesutrP, 333, Oxford Rd., Manch a 985 


TENDERS. 
~ HOPPER BARGE. 
THE TRUSTEES OF SRORERAM HARBOUR 


(Tenders for the Supply 


and 

DELIVERY of a suitable HO BARGE 
edie er vunge Nees Settee obneRaed maken, 

lars as to age, condition and price to be 

ogg on or before Saturday, 


é do not bind themselves to accept the 


‘ORANFIELD BAGULEY 
Clerk to the Trustees. 


W 587 











Harbour Offices, Southwick 
Brighton, 17th Oot., 1922, 


ineering et 6d. 


ENGINEERING. - 


BENGAL-NAGPUR RAILWAY CO. LTD. 
‘The Directors are prepared te receive 


ders for :— 


STEEL TUBES. 
a fication and Form of Tender can be obtain 
 Company’s Offices, '32, Gresham House, O) 
Brent Gtrces . London, E.C.2, on or after 26th 


1922." 

A fee of £1 18. will be charged for the specification, 
which will not be returned 

Tenders must be submitted not later than Noon 
on Monday, 6th November, 1922. 

The Directors do not bind themselves to accept 
the lowest or a” Tender. 
a rder of os ae 

WYNNE, 


Seongieg Director. 
RAILWAY OOMPANY 
MITED. 





BENGAL-NAGPUD Been 


The Directors are pre pared to rece’ 


(Tenders for the Followin; 


: BUFFER PLUNGERS AND © ES. 
2. STEBL ES. 
Specifications and Forms of Tender can be 
obtained at the praeay s 's Offices, 132, Gresham 
bp hag Street, don, B.0.2., on or after 


1922. 
A fee of £1 1s. will be bere age for each specifi- 
cation, which will not be return 
Tenders must be submitted oy later than Noon 
on Thursday, ad November, 1922. 
The Directors do wa ae themselves to accept 
the lowest or any Tend 
By Order of the Board, 
T. R. WYNNE W 622 
Managing Director. 
STATE ELECTRICITY COMMISSION OF 
VIOTORIA. 





TENDERS FUR PLANT. 


[lenders are Hereby 
Invited for the SUPPLY, DELIVERY, 
‘ete., of the following ‘for the Morwell 
Power Scheme. 
Copies of je as and Specification may be 
obtained or application to:— 

RG BN TA NBRAL POH bh icy og 
Melbourne Pleo Strand, Londoa 
Sprcirication No. 23/4 ST BAM TURBINE. 

DRIVEN BOILER FEED PUMP: 
Cuanee:—2i ls. for the first two aa of 
Tender Form, Conditions of Contract, and Specifica- 
tien complete These charges will be returned on 
receipt a bona fide Tender. A third and an 
further copies will be supplied for the sum of 10s, 


PRELIMINARY Deposit :—A yen yw Deposit 
of £25 is required to be lodged with Tend 

The Commission does not bind itself to ncdept the 
lowest or any Tender. 

Te.ders on ribed aos ged endorsed 
and addressed, must be aellvered to the undersigned 
m Melbourne not later than Five p-m. on 19th 


January, 1923. 
R. crust on 
retary. 
ang Se of Victoria, 
Australia \. W 80 


MIDLAND GREAT WESTERN RAILWAY OF 
IRELAND. 





CONTRACTS FOR 1923. 


The Directors of the Midland Great Western 
Railway of Ireland Company are prepared to receive 


(Tenders for the Supply of the 


undermentioned STORES e Contracts to 
commence from the Ist of January next, for three, 
six or twelve months, 


No. of 


F 
Asbestos & king - 
Barrows and Trucks 
Baskets and Mats - 
Brushes, Brooms, &c. 
Brass Fittin, for 
Gasand Water - 
Bolts, Nuts and 
Rivets - - - 
Bricks, Slates, Earth- 
enware Pipe, &c. 
Chain - - 
Cement 
Candles and Soap 
Carriage Fittings 
do. 


No. of 
Form. 
26 


27 
28 
29 
30 


a1 


Oils - . 

Paints, Colours and 
wae er - - 
—- Canvas - 
Fastenings, iron 
stee’ 





& 8 


-ooc~s @ Oo * OY: 


Staffordshire Iron, 

Drysalteries - 1 - 

nals = - - 1 

roduce Boxes 154 

lass- - - - 16] Soft Goods- - - 

Grease a OTS Timber,&c. - - 
Gas Mantles,&c. - Tools - 

ae —_— Forgings Tol& Barrow Shafts 


ngs 20 | Varnishes - : 
a Rubber Goods Wagon Covers and 
Leather ana Belting 
Lam 


Wire, &c. - 
Springs, Stecl, and 
File- - - . 


Tarpaulins - . 
Waste and Wicking - 
Yorkshire Iren- - 


SE pteses & &F 





Forms of Tender can be obtain 
each, from the STOR 
ENBRAL STORES DEPARTMENT, “BROAD: 

Stone. STATION, DUBLIN. Stamps will not be 


Patterns and Samples can be inspected at the 
same a on and after lst prox., between the 
hours of Ten a.m. and Four p.m. (Saturdays, 
Ten a.m, to Twelve noon). 

Contractors cannot be allowed to tender tosuppl 
goods to their own patterns, nor can the Oompony’s 


be sent away for inspection oa Santis ans 
unless 


tors will not d 


furnished on the Compan mary forms ; nor any Tender 
in which any alteration of the form bas been made. 
The to be sent in b: 





endorsed on the envelo a er for for Stores, Form 
No. ” and ressed to ‘The 
e Station, Dublin,” so as to reach him on 
or before fen 0.08. ‘on the Mth November. 
The Directors do not bind themselves to accept 
the lowest or any recy BR 


y Pandy A. HAY, 
Secretary. 





Broadstone‘Station, Dublin, 
Octeber, 1922. Wem 


W 659 | No. 16, 


RRKERP ER Parkeh 0 


post, sealed and | direct 











PHE HIGH COMMISSIONRR FOR INDIA 
renders for the Supply 


1, ia og STONEWARE DRAINAGE 

2. CAST 1RON PIPES, socket and spigot, 

3. waILWay WHEEL TURNING LATHES, 

4. D.C. LOW TENSION THREE CORE and 
TWO CORE CABL -_ 

Forms of Tender ma obtained from. the 
Director-General, India Beare everett Branch 
Belvedere Road, Lambeth, 8.B.1, and 
Tenders are to be delivered at that office not later 
than Two o'clock p.m. on Friday, the 17th 


November, 1922. 
T. RYAN, W 625 
Di General. 


THE ROYAL BOROUGH OF KENSINGTON. ; 


be ge ep? OF RC ROAD ROLL 
The Council of the above i Pa are ae 


[lenders for 7 Supply of . 


TEN TON (nominal wel 1p 
ae rene eee ER. si Todurous: 
urther particulars can be obtained at the 

of the Borough oe — Surveyor Aas é 
Town Hall, Kensington, W 

Tenders, sealed and Seti “Tender for Ros 
Roller,” must be delivered at the office of the und--. 
at not lateythan MONDAY, the 13th Novemb=. , 


The Council do not bind themselves to accept ti, - 
prccareegs fe ae 
(Signed . CHAMBERS LEET 
Town Clerk. a. 


Town Hall, Kensin , W. 8. 
2th October, 1922. W 657 





CURPOKRATION OF DUBLIN. 
The of 


Dublin to receive 
from the’ MANU FACTURII OF PUMPING 
MACHINERY for Sewage Sludge 


articulars, Desig ns, and 
TENDERS for DUPLICATEB ELECTRIC- 
ALLY-DRIVEN UNITS, to raise shout 78,000 
ag hour of sludge through a lift of 34 ft. 
the existing pumping ar ements may 
be inspected at the City Bngineer’s pos Castle 
Street, ——. and at the Offices of Mr. J. 8 
ALFORD, M.Inst.0, K., “u Victoria Street, West- 
minster, 8.W. 1, Lond ion. Firms desirous of 
prague will be ‘supplied with a drawing shewing 
the exist: y yee ne arrangemente, and « speci- 
fication of diti lied with, upon 
the deposit of Two Guineas at either of the aforesaid 
offices. The deposit will be refunded on the return 
of the whole of the documents and the receipt of a 
Tender. 

Tenders, sealed and endorsed on the envelope 
** Tender for Sludge Pumps,” are to be addressed to 
the Chairman of the Streets Committee, 26, Castle 
Street, Dublin, and must be forwarded so as to 
reach him not later than noon on Tuesday, 2lst 


November, 192 
JOHN J. MURPHY 
Town Clerk. 
Dublin, 


13th October, 1922. W 616 
FEEDERS FOR T be de OF STORKS 
FO POST OFFICE TE APH AND 

TELEPHONE SBRVICES. 
BY COMMAND OF THE PUSTMASTER 
B IRISH PROVISIONAL 
GOVERNMENT. 


enders will be Received 
for the following WIRE :— 








NERAL, 


|e 


DEsoRIPTION 





TeyvpErs Dur 


QUANTITY Hoon ow 





90 tons ... 
25 ” 


ers Hard drawn 14th November, 
V 


vire 
Wire Bronze Wire ... l4th November, 


Galvanised Iron | 70 ,, Mth, . November, 
Wire | 








Forms of Tender and schedule may be obtained 
from the undersigned, 
M. DALTON 


Controuler of Stores. 
Post Office Stores Department, 
Aldborough House, Dublin. W617 


THK BURMA KAILWAYsS COMPANY, 
LIMITED. 





The Board of Directors of the Burma Railways 
Company, Limited, are prepared to receive 


[renders for the Supply 


(a) 520 STERL TYRES for Carriages and Wagons. 
(6) 305 tons StEKL MATERIAL, (Channels, 
Angles, Flats and Rounds.) 

For each copy of the Specifications (a) and (6), a fee 
of lus. will be charged, which fees are nut re:urn- 
able. Tenders enclosed in sealed envelopes endorsed 
ay eo for Steel SS Ls for a and Wagons,” 
or Materia must be delivered at the 
the ae ’s Offices not later than Twelve Noon 
on Monday, 6th November, 1922. The ‘Directors 
do not bind themselves to accept any or the lowest 
Tender, and reserve the right to divide the order. 

The Tyres are urgently soqrered in Burma, also 
@ portion of the Steel Materia 

By Urder of the Board, 
F. C, FRANKS, 
Secretary. 
199, Gresham House, 
Old Broad Street, 
London, B.C, 2, 
27th October, 1922. W 658 


ROMFORD RURAL DISTRICT COUNCIL. 
RIVERSIDB SEWERAGE. 
: CONTRACT No. 4. 
PUMPING sear aste AUXILIARY PLANT, 





The Council are prepared to ae 


mders from pproved 

Makers of Sewage Pumpin 4 mery, 
the CONSTRUCTION and rte 1UN at hele 
Outfall Works, b aesaing Rainham 
of Hornchurch, the PUMPING 
a end other P. be 

The Contract includes: ee 

Vertical Semt-Diesel Bouinw, oo Traveliir 
Crane, Sludge Work, and 
Auxiliary Plant a 


Drae 


M,Inst.u. 
S.W. l,and a limited number of yy ed of te Bpeet 
fication are — for issue to 





saudersigned on or | 824 
ether A Poow tne Sa 1922, 
The Council do not bind themselves to accept the 
lowest or any Tender. 
T. W. A. GREENHALGH, 
Clerk to the Council. 
1éa, South Street, 
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ADMINISTRATIVE COUNTY OF LONDON. 
SOUTH-WESTBEN STORM RELIEF SEWER. 
The London County Council invites 


[lenders for the Construction 
in Tunnel of a 7 ft. 0 in. Internal Diame: 
SEWER, in brick or iron, of a total length of about 
one mile in the Metropolitan Boroughs of Lambeth 

and Wandsworth. 

The Specification, Form of Tender, etc., ma 
obtained on application to the _~ Engineer rs) the 
—— at Old County Hall, Spring Gardens, 
8.W. 1, upon payment of the sum of 25. This 
peat will be returnable on if the tenderer shall 
have sent in a bona fide Tender and shal! not have 
withdrawn the same. Full particulars of the work 
may be obtained on personal application, and the 
contract documents may be inspected before the 
2 of the fee. 

o Tender received after Twelve noon on Tuesday, 
14th November, 1922, will be considered. The 
Council does not bind itself to accept the lowest 


or any Tender. 
JAMES BIRD, W 652 
Clerk of the Londen County Council. 


THE GREAT INDIAN PBNINSULA RAILWaY 
COMPANY. 





The Directors are prepared to receive 


Hf Naga for the Supply of the 


following STURES, namely :— 
Fee for Specification. 
5 «; Galvanised Stamped Steel Moriar 
Pans 5s. 
2. Carriage Door Handles, Hinges, etc. 10s. 
3, Sie. es, etc. . 64 

4 Lamp Glasses, etc. 2. 6d. 

Specifications~and Forms of Tender may be 
obtained at this office on payment of the fee for the 
Specification, which payment will not be returned. 

The fee should accompany any application by 
post. Cheques and Postal Urders should be crussed 
and made payable to the Great Indian Peninsula 
Ratlway Company. 

Tenders must be delivered in separate envelo 
sealed and addressed to the undersigned, mar ed 
“Tender for Galvanised Stamped Steel Mortar 
Pans,” or, as the case may be, not later than Eleven 
o'clock a.m., on Tuesday, the 7th November, 1922. 

The Directors do not bind themselves to accept 
the lowest or any Tender. 

R. H. WALPOLE, 
Secretary. 
Company’s Offices, 
48, Copthall Avenue, . Cc. 2. 


London, 25th October, 1922. W 668 








APPOINTMENTS OPEN. 


UNIVERSITY OF DURHAM. 
ARMSTRONG COLLEGE, NEWCASTLE. 
UPON-TYNE. 





LECTURER IN ELECTRICAL ENGINEERING. 


Arpicstion 9 are Invited for 
the above Post. Salary £300 per annum. 
intment for one year, which may be extended. 
uties to commence as soon as ; ossible, 
Last date for application, 30th October. 
Further ticulars may be had on npptention to 
the REGISTHAR, Armstrong College. W 561 


H.M, SIGNAL SCHOOL, PORTSMOUTH 


A. Vacancy exists for an 
ENGINEER, Grade I, in H.M, 
signal School, R.N. Barracks, Portsmouth. 
Applicants must have had a sound training in 
Electrical Engineering, both theoretical and pract!- 
cal, and epeenes of the manufacture or use of 
Wireless Telegraphy apparatus, 

The work will consist § in dealing with technical 

correspondence, writing technical specifications, 
etc. for Wireless Telegraphyand similar apparatus : 
also in examining apparatus to ensure that it meets 
specified requirements. 

The salary scale ts £300-£15-2£500, plus Civil 
Service Bonus (at present rates this makes tbe 
commencing Salaryepproximately £449 perann um). 
The position also carries with it certain rights 
eo ome = rannuation scheme. 

tions should be forwarded as soon as 
poset te to the SECRETARY, Civil Establishments 
h, Admiralty, London, S.W. 1. W 621 














| /[raveller. —TIron Tubes and 


FITTINGS in LONDON.—REQUIRED, the 


SBRVICKS of an EXPEK pry MAN with 
good tion, per d good prospects. 
—Write, in strict confidence, “stating experience, 
age and salary required to COSMOS, cjo Deacons, 
Leadenhall Street, B.C. W 639 








eqnired, Competent Inspec- 
IO a 

_ e, . 

re ok pone f 4 643, Offices of Beerxnen! N@. 


Worn Man ar Wanted by 


Sti Manufacturers, 
must have extensive works and know- 
ee eee data 





oe oo eer 
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EPICYCLIC GEARS: THE GEAR RATIO 
DIAGRAM. 
By P. Cormack, A.R.C.Sc.I. 


1. Introductory.—Few engineers can figure out 
the speed ratios of an epicyclic gear set with the 
same ease and confidence with which they attack 
the corresponding problem in ordinary spur gearing. 
The transformation from the latter to the more 
general epicyclic type can, however, be made with 
but little labour by the use of the gear ratio diagram 
which is here developed. The introduction of this 
diagram will be found to give complete generality 
in the solution of problems on wheel trains, and to 
bring under intuition the properties of trains when 
used epicyclically. This latter feature will be 
found specially helpful in the design of epicyclic gears. 

The applicability of the diagram extends also 
to rotational accelerations. 

2. Gear Ratio Diagram.—If the segments pa, 
pb,pe,. -, pq of a line, Fig. 1, be proportional 





proportional to dp andde. The lines de anddp 
being in opposite directions show that E and P 
revolve in opposite senses. Numerically de = 1 — 
4/5 or 1/5, while dp = 4/5. The reverse gear 
ratio d e/ d p is therefore 1/4. 

4. Compound Epicyclic Gear.—The wheel arrange- 
ment of the Lanchester epicyclic gear is shown in 
Fig. 3. The four toothed wheels A, B, C, D, have 
28, 80, 80, and 28 teeth respectively. C carries the 
axle of a planet wheel which meshes with A and B, 
while B carries the axle of a planet wheel which 
meshes with C and D. [Actually the planet carried 
by B meshes externally with D and internally with 
C.] The wheel A is connected to the crankshaft 
and C to the propeller shaft. 

To construct the gear ratio diagram, we assume C 
to be fixed and note that for one turn of B, A makes 
— 80/28 turns. From c we therefore set out 
cb=1 and ca = — 80/28. Next assume B fixed 
and note that for — 1 revolution of C we get 80/28 
revolutions of D. As we have bc = — 1 already 





to the speeds of the wheels A, B, C, . . Q, of a 


Fig.i. GEAR RATIO DIAGRAM 
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Fig.2. FORD EPICYCLIC GEAR AND 
GEAR RATIO DIAGRAM. 
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wheel train when P is fixed, then the segments 
ga, qb, qce,. . + @p, are proportional to the 
speeds of the wheels A, B, C, . ., P, when Q is 
fixed. A formal proof of this proposition may be 
obtained by considering the fixing of Q as being 
due to the imparting to the whole train of a motion 
equal and opposite to that possessed by Q. Thus, 
let a rotation gp be added to the rotations pa, 
pb, pe,. +» pq, 0, of A, B, C, . .» Q, and 
P. The resultants are :— 

Rotation of A 
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Hence the proof. 

3. Application to Epicyclic Gear Set.— As an 
example, we show how the gear ratios of the Ford 
motor car transmission gear are exhibited by the 
diagram. This gear is shown in Fig.2. The engine 
flywheel P carries the axle of the planet group 
ABC. B meshes with E, the propeller shaft ; 
A meshes with F, which is fixed for the slow speed ; 
and C meshes with D, which is fixed for the reverse. 
Taking P to be fixed, if A make one turn, so will 
B and C, since they are keyed to A. One turn of A 
gives — 33/21 turns of F; one turn of B gives 
— 1 turn of E; one turn of C gives — 24/30 turns 
of D. To construct the gear ratio diagram, we 
therefore draw pa = pb = pe=1; pf = — 33/21 
or — 11/7; pe=—1; pd= — 24/30 or — 4/5. 
We can now read off the low gear ratio of the pro- 
peller E to the flywheel P, when F is fixed. It is 
felfp. Since fe = 11/7 — 1 = 4/1, andf p =11/7, 
the low gear ratio f e/f p becomes 4/11. 

With D fixed, as it is for the reverse gear, we have 





the speeds of the flywheel P and the propeller shaft E 


on the diagram, we have but to draw b d = 80/28 to 


iGALANCHESTER COMPOUND EPICYCLIC GEAR 
(SCHEMATIC) WITH GEAR RATIO DIAGRAM. 
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Fig.4 LANCHESTER COMPOUND EPICYCLIC GEAR 
(SCHEMATIC) WITH GEAR RATIO DIAGRAM. 
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complete it. The low gear ratio of the propeller C 
to the engine A, obtained by fixing B, is b c/ba = 
1 + 108/28 or 0-259. The intermediate gear ratio 
is obtained by fixing D, and is therefore d c/da = 
108 188 0-575. 

3a/ “ag OF 9-575. 

A second example in which no two wheels have 
the same number of teeth is shown in Fig. 4. Here 
the mechanism diagram is simplified, and may be 
read either as giving a development of the rims 
A, B, C, D, as shown in Fig. 3, or as giving an edge 
view of these wheels. 

As before, if C is fixed, B makes 1 turn while 
A makes — 80/28 turns. These revolutions are 
represented by c b and ca on the gear ratio diagram. 
Again if B be fixed, C makes — 1 revolution while D | 
makes 86/34 revolutions. These rotations are 
represented by bc and bd on the diagram. The 
low gear ratio of C to A, obtained by fixing B, is 
bc/bba= 1/> or 0-259 The intermediate gear 
ratio obtained by fixing D is dc/da = 21/38 or 
0-552. 

5. Angular Acceleration.—Corresponding to the 
proposition of Art. 2 for rotational velocities, we 
have the analogous proposition for rotational 
accelerations, a statement and proof of which is 
given in Art. 2, if “angular acceleration” be 
written for the words “ speed,” “ rotation,” and 
“ motion ” occurring therein. 





LOCOMOTIVE COAL AND ASH-HANDLING 
PLANT AT CREWE. 


WE have frequently pointed out that post-war 
conditions, render necessary the substitution of 
mechanical handling devices for manual labour, 
wherever practicable, and have often noticed the 
difference between American methods of dealing 
with locomotive coal, and those common in this 
country. In the North American Continent with 
labour relatively scarce, and its cost high, it became 
the practice many years ago to deal with locomotive 
coal by mechanical means at depots of any size, 
and the capital invested in such plant was generally 
justified. On the other hand in England at that 
time labour costs were low, and the saving by 
capital expenditure on labour-saving plant could 
often be shown without difficulty to be non-existent. 
With present conditions here, the position is 
altogether changed, and it is now imperative to seek 
economy by the reduction of labour, and many of 
the larger locomotive centres in this country would 
probably be found amenable to treatment with 
this object. 

It will probably be remembered that the London 
and North-Western Railway some years ago intro- 
duced a bucket conveyor type of locomotive coal- 
handling plant, a paper being read on the subject by 
the late Mr. C. J. Bowen Cooke before the Institu- 
tion of Civil Engineers in 1912 (see Proc. Inst. C.E., 
vol. exci, page 178). <A greatly improved type of 
plant was put into use some time ago, designed 
and constructed by the Mitchell Conveyor and 
Transporter Company, Limited, Atlantic House, 
Holborn Viaduct, E.C. 1. This plant, embodying 
various features protected by patents we illus- 
trate in Plate XXXV with this week’s issue of 
ENGINEERING, and on pages 512 to 514 and 526. 
General elevations and a plan of the plant are 
given in Figs. 3, 4 and 5, Plate XX XV, while the 
view Fig. 1, on page 512, shows the general 
appearance of the installation. A key plan is 
shown in Fig. 6, Plate XXXV. 

The plant consists of a reinforced concrete bunker 
raised a sufficient height above the rail level for 
the coal to be fed to the locomotives by gravity, 
and the gear provided for dumping the coal into 
the bunker or hopper. The dumping gear consists 
of a cradle capable of accommodating a coal wagon 
which is hoisted inside a tower, and provision for 
overturning the cradle and wagon at the requisite 
height for the coal to be deposited in the hopper. 
The cradle is raised by ropes wound over drums 
housed at the top of the structure (Figs. 3 and 4, 
Plate XXXV). 

Before passing to a description of the mechanical 
features of the plant we may briefly deal with the 
reinforced concrete bunker which was constructed 
to the designs of Messrs. L. G. Mouchel and Partners, 
36, Victoria-street, Westminster. This bunker is 
designed for a capacity of 250 tons, and it is pro- 
vided with six discharge openings serving two roads. 
The general arrangement of this part of the structure 
will be clear from Figs. 19 to 24, on page 513, from 
which it will be seen that the bunker stands on 
eight 14-in. by 14-in. columns resting on concrete 
footings, 5 ft. and 6 ft. 6 in. square. The footings 
are about 2 ft. below rail level, and the load distribu- 
tion is calculated at 14 tons per square foot, The 
walls of the bunker having to withstand the pressure 
of the coal, have a thickness of 5} in., and are 
strengthened by counterforts to take the main 
stresses and loads. The back wall is designed to 
carry the steel structure of the hoist in addition 
to the loads imposed by the coal stored. Reinforced 
concrete slab foundations are provided for the lattice 
columns of the tippler, and these are tied into the 
tippler cradle pit. The latter is integral with the 
column foundations on the bunker side, thus 
forming one base and tieing the whole well together 
at this level. The underside of the foundations, and 
of the cradle pit are all at the same level. The 
bunker has a length inside of 34 ft. and a width 
of 19 ft. 6 in. The bottom is 8 in. thick and is 
supported by a longitudinal and two cross-beams, 
from which it issuspended. The height is 38 ft. 9 in. 
above the rail level, and at the top an opening 
34 ft. long and 10 ft. wide is provided, through 
which the coal is tipped into the bunker. A 
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the wagons are raised from rail level to the top of 
the bunker, into which the contents are tipped. 
The hoist consists of a cradle, which in its lowest 
position (Figs. 3 and 4) stands on blocks in 
the concrete pit already mentioned. The cradle 
is fitted with automatic chocks for supporting 
the side of the wagon, and automatic stops and 
hooks which come into action as soon as the cradle 
is raised. In its lowest position the coal wagons 
can be run straight on to the cradle from the 
elevator road (Fig. 6). The cradle itself is illus- 
trated in Figs. 7 to 13. It is built up of structural 
sections and steel plate. Fig. 7 shows an end eleva- 
tion; Fig. 10 two half-views at the lines A-B 
and C-D in Fig. 7, and Fig. 11 two half plans. 
The cradle is hoisted by two steel wire ropes 
which pass from the winding drums in the winch- 
house overhead, over guide pulleys and then down 
to and round the underside of the cradle, and up to 
a point near the top of the bunker where the ends are 
fastened. The ropes are carried round the cradle 


JID. SECTION A.A. 















the whole to turn on these rollers, into the tipping 
position shown in Fig. 4. Before dealing with the 
further motions after this point, it will be conve- 
nient to return to the cradle gear. 

The cradle is fitted with three automatic move- 
ments of some interest. The first of these is the 
automatic chock which comes into action as soon 
as the cradle is raised off the ground, and gives 
support to the side of the wagon. The second 
relates to the scotch blocks provided to prevent the 
wagon running off the cradle, and the third, to 
safety hooks which are provided for additional 
security against such movement. The automatic 
chock is shown clearly in position in Fig. 39, page 
526, while Figs. 14 to 16, Plate XXXV, show the 
construction of the beam itself. The beam is faced 
with timber covered with hemp rope, and provides 
support for the wagon during tipping. As soon as 
the cradle commences to rise the chock advances 
and presses against the side of the wagon, in which 
position it locks itself. The operating gear fixed 
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over pulleys and guides. Referring to Fig. 7, 
a guide pulley will be noticed (shown dotted) at the 
left hand upper corner. The rope passes first over 
this as will be clear on reference to Fig. 4. It then 
passes through the forked end of a fixed guide, 
shown in detail in Fig. 9. From here it passes 
over a larger diameter pulley shown at the lower 
left-hand corner, from which it is passed between a 
pair of guides, one of which is shown in Fig. 12. 

Across the underside of the cradle the rope is 
passed over another large pulley and then off to 
the fixed structure above. This arrangement of 
slinging the cradle will be followed in Figs. 3 and 4, 
while the view Fig. 39, page 526, gives an excellent 
idea of the whole, with a wagon in position and the 
hoisting operation just commenced. 

The cradle is fitted on one side with two sets of 
small rollers (shown on the right of Fig. 7). These 
work in long vertical guides consisting of steel 
channels, and extending upwards to the point at 
which the wagon is tipped. When the cradle has 
reached the proper height for tipping, the upper 
pair of small rollers is guided in a curved path, 
while the lower pair is released from the vertical 
channels. Further movement, as the rope continues 
to be hauled in, then causes the cradle to tilt until 
the cradle forks shown at the right hand top corner 
of Fig. 7, and in Fig. 13, come into contact with 
two rollers mounted on the back wall of the bunker. 
The continuation of the hoisting motion causes 











to the cradle uprights is shown in Figs. 32 and 33, 
page 514. The chock is carried at either end by a pair 
of links, coupled to the same pin on the chock. In 
one case the other end of the link is pivoted on the 
cradle framing, while the end of the other link is 
pivoted on a toothed quadrant. The latter is free 
to revolve, and is also arranged to engage with a 
fixed toothed quadrant on the cradle. From the 
revolving quadrant a long operating rod hangs 
down, ending with a small roller. This rod is kept 
in position by a link working from a pin on the 
cradle, and an adjustable tension spring, fitted to 
this link always tends to pull the operating rod 
down. The roller of the operating rod comes 
in contact with a stop when the cradle is home, 
fully lowered out, and this holds it up. As soon as 
the cradle rises, the rod is pulled down by the spring. 
This movement results in freeing the revolving 
quadrant, and the chock falls forward against the 
side of the wagon. The spindle to which the crank 
worked by the operating rod is keyed, and on which 
the quadrant revolves, is hollow and fitted with an 
helical slot. in which a block works. The latter is 
fixed to the quadrant, and when the chock has come 
up against the wagon side and the outward move- 
ment is stopped, further movement of the operating 
rod as a result of the continued movement upwards 
of the cradle, causes the block to slide in the 
helical slot just mentioned. This moves the toothed 
quadrant to one side, so that it engages with the 








fixed quadrant and becomes locked, holding the 
chock in position. On descending, the operating 
rod strikes the stop and the quadrant is unlocked, 
and the chock is moved clear by the upward move- 
ment of the rod, causing the crank to strike a stop 
on the quadrant. 

The scotch block gear is illustrated in Figs. 25 
to 31, of which the first three show the arrangement 
on the cradle, and the remainder details of the parts. 
Each block is fixed on a lever pivoted at the side of 
the rail (Fig. 27). The upper arm is drawn in towards 
the rail by means of a pull rod and horizontal 
helical spring, of which the pressure can be adjusted. 
When the lower end of the cranked lever is free, the 
spring pulls the scotch across the rails. This is the 
normal condition where the cradle is off the ground. 
When the cradle approaches the ground, as it comes 
to rest upon its blocks, the roller on the lower end 
of the cranked lever comes in contact with a stop. 
Further downward movement then causes this lever 
to withdraw the scotch, and the latter is held clear 
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until the cradle is again raised after loading with 
a fresh wagon. 

The safety hooks intended to give additional 
security are illustrated in Figs. 17 and 18, Plate 
XXXV. These safety hooks consist of bent levers 
which rise, as soon as the cradle is lifted, to such a 
height that the hooked end of each is on a level with 
the wagon axle, as shown in Fig. 17. The lever 
hooks are pivoted on the cradle, and their upward 
movement is assured by compression springs fixed at 
the lower extremity. In descending, the lower end of 
these levers come in contact with a stool, and further 
movement compresses the springs and lowers the 
levers, so that when the cradle rests on its blocks 
the hooks are forced back into the position shown in 
dotted lines in Fig. 17, where they lie between 
guards. The view given in Fig. 39 shows the cradle 
before these further safeguards were fitted. 

Having now dealt with the means of holding the 
wagon on the cradle during hoisting we will proceed 
to describe the manner in which it is controlled 
during tipping. Above the bunker, across the open- 
ing through which the wagon is tipped, is suspended 
a stout horizontal sustaining beam. This is hung 
by two chains attached to wire ropes, as shown in 
Figs. 34 and 35. Fig. 36 shows the beam, to the 
face of which a pair of oak buffers is fastened, 
The suspension ropes are passed over pulleys at the 
‘top of the tower and are carried over other pulleys 
from which they hang down, having attached to 
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the lower end balance weights working in vertical 
lattice frames. The sustaining beam moves at a 
fixed radius (save for a small shock absorber move- 
ment) round the point on which the wagon pivots 
in tipping, and as this movement proceeds the 
suspension ropes are automatically paid out as 
necessary. The sustaining beam gear is sufficiently 
balanced to hold the wagon in the tipping position, 


is that the beam presents a minimum of obstruction 
to the coal in tipping. 

On returning to the vertical the lower cradle 
rollers are caught in forks which lead them into the 
vertical channel guides for lowering out. The hoist- 
ing is performed by two winches driven by a single 
25-b.h.p. electric motor. A view of the winch room 
is given in Fig. 41, page 526. The hoisting ropes, 
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and to restore it with the cradle to the vertical as 
soon as the hoisting ropes are paid out for this 
movement. The arrangement is fully automatic, 
and does no damage to the wagons. A further 
advantage that it presents over the usual methods 
of clamping is that it leaves the wagon free as 
soon as tipping is completed. The common system 
of clamping occupies time and labour both before 
lifting, and after lowering out. The Mitchell sus- 
taining beam system eliminates both these, rendering 
operation much more rapid. A further advantage 
































occupied approximately as follows: hoisting, 62 
seconds ; tipping, 28 seconds; reversing, 28 ; lower- 
ing out, 62. Allowing two minutes for running 
the wagon on and off the cradle the whole round 
is completed in about 5 minutes, or at the rate of 
12 wagons per hour. The whole of the hoisting 
and tipping is automatic. The hoist is operated 
by one “man by means of a tramway type 
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after being led round the winding drums are passed 
over pulleys, and are finally attached to heavy 
balance weights suspended by sheaves and hung 
in the tower legs. The cradle and wagon and part 
of the coal are balanced, and the motor has there- 
fore only to deal with about half the load of the 
coal. A relatively small consumption of power 
is thus secured. The power taken per ton of coal 
handled amounts to 0-1 B.Th.U. 

It is found in operation that a complete cycle 
can be performed in 3 minutes. This time is 








controller, and all the necessary limit switches are 
fitted to prevent excessive movement. The actual 
coaling of the engines is attended to by a second 
man. Engines can be coaled at this plant if 
necessary at the rate of from 50 to 60 per hour. 
The day hoist-man can stock sufficient coal in the 
bunker to last through the night, during which 
time only the man doing the actual coaling has 
to be in attendance. 

Situated not far from the coaling plant at Crewe 
is an ash-handling plant also by the Mitchell 











Conveyor and Transporter Company, Limited, and 
one of several supplied by them recently to the 
London and North-Western Railway. The plant is 
illustrated in Figs. 37 and 38, subjoined, from which 
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the skip is hoisted and tipped. A limit switch 
brings the skip to rest, after which the reversing of 
the controller lowers the skip again to the bottom, 
where again a limit switch arrests the movement 
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its action will be sufficiently clear with but a brief 
description. The plant consists of two independent 
ash-hoists, each embodying an electrically operated 
skip worked from an underground pit by rope. The 
skips”are furnished with small rollers which run on 
guides so shaped that when a certain stage in the 
lift has been reached the front wheels of the skip 
run forward while the rear portion continues to be 
lifted as shown in our illustrations, with the result 
that the contents are tipped. Each skip hoists 
about 4 ton of ashes a vertical distance of 22 ft. 
from a pit below the engine road, and dumps it into 
& wagon standing on a track spanned by the hoist 
structure. The locomotive ashes are dumped direct 
from the engine into a hopper in the track, and 
through this into the skip below. The operator 
moves a control handle to the forward notches and 





at the correct point. The time taken to hoist is 
about 50 seconds and to lower out, the same. 





POINTS OF LAW IN ENGINEERS’ 
CONTRACTS. 

At a general meeting on Tuesday, the 10th inst., of 
the Institution of Heating and Ventilating Engineers, 
Mr. Robert Fortune, barrister-at-law, read a paper 
on some points in the law of engineers and architects’ 
contracts. The paper purported to be limited to 
the law of heating engineers’ contracts, but its 
scope was wider than its title. Mr. Fortune re- 
ferred to the class of building contract in which the 
building owner reserves power to select specialists 
to do certain parts of the work. In such cases it is 
sometimes difficult to know whether the specialist 





is employed as a sub-contractor or has contracted 
directly with the building owner, and Mr. Fortune 
advised that engineers and architects should be 
clear in their own minds as to the business relation- 
ship of the parties and should see that it is made 
clear in his dealings with them. He referred also 
to the vexed question of “ extras,” and advised 
that engineers ordering extras or deviations from 
contracts should see that they have express authority 
from the building owner to order them. The mere 
fact that work is indispensable to complete a con- 
tract does not necessarily give the engineer authority 
to order it, and an engineer exceeding his authority 
is liable to be sued by the contractor for what he has 
lost by relying upon the engineer’s supposed 
authority. 

On the general duties of the engineer, Mr. Fortune 
says he must take reasonable steps to examine the 
site, ascertain and comply with all general Acts of 
Parliament and all bye-laws and regulations law- 
fully made which relate to the site in question and 
to work of the class which he undertakes to plan 
and see executed, and he must see that any necessary 
approval of plans by any public authority is obtained. 
He should also make himself acquainted with any 
private or special rights affecting the site in question, 
upon which it may be desirable that the building 
owner should seek legal advice. 

Another point dealt with was the right of the 
engineer to payment for plans when the building 
is not proceeded with. In a Scottish case a building 
owner was sued for the cost of the preparation of 
certain plans. The defence was that they were got 
merely on approbation, and that payment was to 
be made only if they were used. It was true that 
they had not been used for building, but the building 
owner had used them for the purpose of shewing 
intending purchasers of the}land how it could be 
developed, and it was held that the building owner 
must pay the architect. 

The use of new inventions was also referred to. 
If the building owner insists upon using a new or 
untried invention, the engineer or the architect 
should make it clear that he will not accept responsi- 
bility if it is unsuccessful. In an English case 
(Turner v. Garland and Christopher) an architect 
was employed to prepare plans of some model 
lodging houses and to superintend their erection. 
He was instructed to put in a new patent concrete 
roofing, but this proved a failure and had to be 
removed. He was sued for damages, but Erle, J., 
charged the jury that although failure in an ordinary 
building was evidence of want of competent skill, 
yet if out of the ordinary course an architect is 
employed in some novel thing in which he has no 
experience and which has not the test of experience, 
failure may be consistent with skill. 

Mr. Fortune also referred to the engineer’s duties 
when he is placed in the position of arbitrator 
between the contractor and the building owner. 
Consideration of the cases, he says, shows how 
important it is that the engineer should keep clearly 
in his mind in what capacity he is acting, and 
should realise that while he is merely acting as the 
agent of the building owner his duty is to him as his 
employer, but in so far as he is called upon to act 
between the building owner and the contractor his 
duty is that of a quasi-arbitrator, and he must hold 
the scales impartially. If he does so, the court will 
not question his discretion and judgment ; but if he 
allows himself to be swayed from this course, 
however honestly, by pressure of any sort, the 
court will not uphold his authority. This is indeed 
a thorny subject. Contractors generally consider 
it a serious grievance that the resident engineer on 
a job is usually made the sole arbitrator in cases 
of dispute between the contractor and the building 
owner. It would be much better if public authori- 
ties and other bodies who give out work to be done 
on contract were willing to have disputes arbitrated 
upon by arbitrators who were entirely neutral and 
not associated with either of the parties. 





Export or German CEMENT TO Hottanp.—The 
Commercial Secretary, Occupied Territory, Cologne, has 
forwarded to the Board of Trade an extract from the 
Kilnische Zeitung which states that the German Cement 
Syndicate has, with effect from October 1, reduced the 
price for deliveries of cement to Holland by 1-50 fi. for 
the southern districts and by 4 fl. for the Netherland 
oversea districts in order to meet British competition. 
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DOUBLE - REDUCTION GEARS FOR 
MARINE USE: UNITED STATES 
PRACTICE. 

By J. Livrseston Booru. 

THE marine engineering industry is in a somewhat 
disturbed condition, not only due to the depression 
through which it has been passing, but also from 
some lack of confidence in some of the more recently 
developed propulsion machinery. At a recent 
conference of ship owners and manufacturers there 
was a noticeable absence of the confidence in double 
reduction gears which had characterised earlier 
conferences, and there is undoubtedly a feeling in 
marine circles that this form of propulsion should 
be abandoned. 

All engineers will probably agree that as long as 
shipowners adhere to steam rather than Diesel 
engines, the prime mover, so far as we can see at 
present, will be the turbine, and that it would be a 
backward step in engineering both as regards 
economy, weight, and space occupied, to advocate 
a general return to steam reciprocating engines. 
This being so, the next logical step in the application 
of the turbine to marine use is the development 
of the high-speed turbine, which though it necessi- 
tates some form of speed reduction between the 
turbine and the propeller in order to secure the best 
efficiency of the latter, gives a further economy of 
fuel, weight and space, compared with the direct- 
connected turbine installation. 

In the selection of the means of speed reduction 
between the turbine and propeller, there are to-day 
practically only two alternatives which have been 
tried on a sufficiently extensive scale to judge of 
their merits, viz., mechanical gearing and electric 
drive. It would seem as.if we are about to enter 
upon an engineering controversy regarding their 
respective merits similar to the battle of the boilers 
which raged about twenty years ago. 

It is undoubtedly true that some shipowners are 
finding themselves in an embarrassing situation 
from the fact that geared ships which were ordered 
on quite an extensive scale some time ago are not 
coming up to expectations in their performance. 
In other cases owners who held up construction 
during the time of highest prices, have since had 
experience or obtained information which has made 
them distrustful of the double reduction gears with 
which they originally intended to equip their ships, 
and the construction of the hulls is too far advanced 
to provide, at least without much structural altera- 
tion and expense, the larger engine-room required 
for reciprocating engines. This has resulted in a 
considerable amount of additional interest being 
shown in electric drive as a solution of the difficulty. 

Electric drive has, of course, passed far beyond the 
experimental stage, particularly in the United States. 
There it has been the standard type of propulsion 
machinery for capital ships of the United States 
Navy for some years and a number of both naval 
vessels and merchant ships are now in service. 
Orders have also been placed recently in Great 
Britain for some electrically-driven vessels following 
the successful performance of one completed last 
year. 

On naval vessels, electric drive offers some 
particular advantages ; and on certain types and 
sizes of passenger vessels, express freighters on 
certain runs, and some other special applications, 
there are strong arguments for its adoption. Apart 
from the saving in fuel which can be accomplished 
by its use in services on which the vessel is running 
at fractional powers for a considerable part of the 
time, it also possesses exceptionally good mapceu- 
vring qualities, and full astern power, which are of 
special value in some services. Against these 
advantages must be placed the fact that the average 
marine engineer knows little of the types of electric 
machinery used, and that some educational work 
would have to be undertaken before sufficient 
confidence could be felt that delays or breakdowns 
would not occur, due to a lack of understanding of 
the machinery. This objection, however, would be 
considerably less when employment is stable and 
constant changes ©! engineers are not taking place. 

On the average cargo vessel, however, carrying 
from 10,000 tons to 12,000 tons deadweight, with 
2,500 s.h.p. to 3,000 s.h.p., and running at approxi- 





mately a constant speed, no advantage in fuel 
consumption can be shown, and it is difficult to 
justify the additional first cost and added compli- 
cations of the electric machinery. In fact, if the 
performance of the two types of machinery be 
compared in this class of service it will be found 
that the turbine and reduction gears have slightly 
the better economy as well as less weight, and occupy 
less space. This would also hold good on twin-screw 
vessels of higher power where two such units would 
be used. This is due not only to the rather better 
overall economy of the geared turbine, but also to 
the fact that the quantity of auxiliary exhaust steam 
available will permit a better heat balance in the 
engine-room. 

There is a danger, therefore, in the desire to 
overcome the present difficulties of repeating the 
mistakes which were made by the wholesale adoption 
of gearing at a time when there was an insufficient 
knowledge of the art, if other types of machinery are 
adopted to the exclusion of gears without a proper 
consideration being given to the advantages and 
possibilities of each in their own special field of 
application. It is well, therefore, to review what 
has been done up to the present time in the develop- 
ment of double reduction gears, as, if satisfactory 
gears can be built, they offer at present the greatest 
improvement over reciprocating engines. 

When the programme of cargo vessels to replace 
the losses of the submarine can ..ign was under- 
taken in Great Britain, most of . » manufacturers 
of marine machinery were alre.'y taxed to their 
utmost capacity with work for the Navy, and 
reciprocating engines were standardised and, in a 
large measure, the operations in their manufacture 
were performed by women. 

In the United States when the enormous pro- 
gramme of cargo vessels was laid down in response 
to the appeal for “* ships and more ships,” the man- 
power of the country was not so severely taxed, 
and there was still available the large manufacturers 
of turbines from whom machinery could be obtained. 
Thus, while Great Britain was continuing the con- 
struction of reciprocating engines for cargo vessels, 
the production of turbines and double reduction 
gears was undertaken on an enormous scale in the 
United States for the same purpose. The first set 
of double reduction gears was put in service in 
December, 1915, and in the years that followed, 
many hundreds of sets of double reduction gears 
were installed in cargo vessels, from the performance 
of which an enormous amount of data has been 
obtained which have had a profound effect upon their 
design. Reference has been made from time to 
time to the performance of these gears, and the 
impression prevails that considerable trouble was 
experienced with them ; details, however, have not 
been published hitherto. It is true that a consider- 
able amount of trouble was experienced with the 
early gears, but this arose in most cases from special 
conditions and does not in any way show that the 
principal is fundamentally unsound. _ 

The design of these early gears was very largely 
dictated by the exigencies of the moment. In many 
cases their design was influenced to a great extent 
by the size and quantity of the gear-cutting tools 
which could be obtained by the gear manufacturers 
at short notice. The width of gear faces were cut 
down to a minimum to reduce the amount of 
machining necessary, until the tooth pressures 
reached limits which are now considerad altogether 
too high for long life, and a great deal was sacrificed 
to what was considered the all-important factor at 
the time, namely, speed of production. One of the 
prominent manufacturers alone, produced over 
100 sets of these early war emergency years before 
the production schedule laid down by the Govern- 
ment permitted the adoption of a more conservative 
design. When it is appreciated, however, that this 
same manufacturer was turning out propulsion 
machinery for an 8,000 deadweight ton cargo 
vessel at the rate of one complete set per day, it 
must be conceded that if quantity was considered 
at the time to be of greater importance than quality, 
that object was admirably obtained. These gears 
only had a life of a few years, sufficient to meet the 
war emergency, and for the most part they can be 
said to have done as much as could be expected from 
them. In many cases, however, their normal life 





was greatly shortened by extraneous conditions, 
such as inadequate foundations which permitted 
distortion and misalignment of the gear-case by the 
“‘working”’ of the ship, improper methods of 
installation, inadequate lubricating systems, in- 
experienced operators, and, in fact, a general lack 
of knowledge of the conditions which were essential 
to success. To overcome these difficulties, the 
principal manufacturers instituted their own systems 
of survey and inspection to protect the national 
and their own interests by keeping the ships running, 
and to prevent interruptions in service occurring 
from machinery troubles. These survey systems 
accomplished other important results in that they 
permitted an enormous amount of data to be 
collected by the manufacturers on the performance 
of the different types of machinery under actual 
service conditions. These data influenced subse- 
quent design to a very great extent, and certain 
features and characteristics obtained from the 
experience of the largest manufacturer are now 
generally recognised as essential to success. The 
principal points may be summarised as follows :— 

Tooth pressures should be very much less than 
were used on the earlier gears, say in the neighbour- 
hood of 300 Ib. per lineal inch of tooth on the high- 
speed and 600 Ib. on the low. The reduction of 
tooth pressure by an increase in the width of gears 
is not alone sufficient to insure freedom from trouble. 
Increasing the distance between bearings introduces 
other factors of pinion deflection which must be 
taken into consideration, and it is possible to widen 
the gears to an extent that is detrimental rather 
than beneficial. 

Greatly improved results have been obtained by a 
study of the meshing characteristics of different 
forms of teeth. It is possible to modify the form 
of tooth so as to increase the number of teeth in the 
arc of action which in effect reduces the tooth 
pressure without a reduction in width of helices. 
Some of the narrow face war emergency gears have 
been replaced with gears having the improved form 
of teeth without any changes being made to the 
original gear casing. A very greatly extended life 
has been obtained without any increase in the width 
of the gears. 

It is of the utmost importance that the area of the 
gear-case to be supported from the ship should be as 
small as possible so as to minimise the effect of hull 
movements on the gear-case. This has been accom- 
plished by a prominent manufacturing company 
by the adoption of the so-called “2-plane” type 
of gears. In this design as much as possible of the 
reduction in speed is made in the second or low-speed 
element, so as to increase the size of the low-speed 
gear and decrease the high-speed gears. The com- 
paratively small casing thus required for the high 
speed is carried principally by the upper half of 
the low-speed casing, the low-speed pinions engaging 
with the low-speed gear at points near the top of its 
circumference. The additional support given under 
the high-speed casing and for the forward foot of the 
turbine are of a secondary nature only, dependence 
being placed primarily on the very rigidly-con- 
structed low-speed gear-case. By this means the 
area of the foundations is reduced to the minimum, 
being only slightly larger than the horizontal section 
of the low-speed gear itself. Making the low-speed 
pinions engage the low-speed gear near the top of 
the latter also has an additional advantage in that 
the teeth are less affected by vertical vibrations 
(which seem to predominate in the structure of the 
engine-room) than when contact is made on the 
horizontal centre line. 

It is necessary to provide sufficient flexibility 
between the turbine and gears and between the 
various members of the gear train to allow the gears 
and pinions to find their proper running helices or, 
in other words, to ‘‘ track ” without restraint. The 
old form of jaw coupling which has been extensively 
used in turbine work is not considered to be per- 
manently satisfactory though it gives good results 
when new. Good results have been obtained by the 
use of hollow pinions and quill shafts connected by 
pin couplings having floating bushings. 

Improvements in hobs and in methods of cutting 
teeth have enabled teeth to be cut which are correctly 
formed in the plane of action and which make it 
possible to obtain not less than 80 per cent. tooth 
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contact at installation without resorting to the 
dangerous expedient of grinding in or filing the 


rs. 

o The rigidity of the foundation in the ship, and the 
method of supporting the machinery must be such 
that the original alignment can be maintained, and 
the main thrust can protect the low-speed gear from 
undue vibration and pulsations from the propeller. 

Double reduction gears embodying the above 
features have been built in the United States since 
the conclusion of the war. After three years’ 
service, representing about 150,000 miles steaming, 
their condition is so good that it is impossible to 
estimate their ultimate life, but it is confidently 
expected that the cost of maintenance during the 
life of the ship will be in their favour compared with 
a reciprocating engine. 

Since the war, a number of sets of double reduction 
gearing have been built in Great Britain, and from 
a study and inspection of these it would seem that 
many of the difficulties encountered a couple of 
years previously in the States are now being ex- 
perienced with these. The interleaved, or “ nested ” 
type, as it is known in the United States, has been 
largely adopted in Great Britain which is a type 
which many of the best opinions in the United States 
condemn and practically refuse to build. In this 
type the helices of one element are spread sufficiently 
far apart to accommodate the other element between 
them. This arrangement is as difficult to maintain 
in proper tooth contact as an element would be if 
made the full width to the other helices. In most 
designs of this type, there are also the disadvantages 
of a large casing area, horizontal meshing of teeth, 
and it is an arrangement which does not lend itself 
readily to adjustment of bearings for tooth contact. 
It would also seem that in the actual machining 
and in the aligning for tooth contact there is room 
for much improvement before the standard of the 
successful American gear is reached. 

It is understood that the progress which has been 
made in the United States in gear design and manu- 
facture has recently been investigated by repre- 
sentatives of prominent British and French shipping 
interests, and though they went with a decided 
prejudice against gears from their own experience, 
their views were very considerably modified by the 
design, workmanship and performance of the later 
developments in that country. 

Before adopting other forms of propulsion for 
service in which the geared turbine is eminently 
suitable, or going back to the reciprocating engine, 
it would be well to determine beyond question 
whether many of the troubles which have been 
experienced with double reduction gears have not 
arisen from causes which can be overcome with a 
better knowledge of the art of their design and manu- 
facture. Much of their development was done under 
the worst possible conditions of rushed production 
in time of war, and it is doubtful whether any other 
type of propulsion machinery would show a cleaner 
record under the circumstances, or a degree of 
progress in development which would hold a greater 
promise of ultimate success. 





CARDBOARD BOX-MAKING MACHINERY. 

ALTHOUGH cardboard boxes in themselves can 
hardly be described as engineering articles, the 
machinery by which they are produced is decidedly 
an engineering matter, and in this series of articles, 
in which we propose to describe a complete range 
of machinery used in the manufacture of such boxes, 
much will be found of great mechanical interest. 
The subject of cardboard boxes has, moreover, a 
further aspect which is of importance to engineering 
manufacturers as well as many others. This has 
reference to the packing for transport and sale of 
small articles of all kinds. It is stated that a large 
part of the trade in files which Great Britain at one 
time held in South America passed to the United 
States and Germany chiefly because these countries 
packed their files in neat cardboard boxes which 
were easily handled and ensured that the goods 
arrived on the market undamaged. British files 
were at that time packed in bundles which were 
difficult to handle and frequently arrived in that 
market incomplete, or with the goods damaged. 

In this matter of the packing of small articles in 
cardboard boxes, British manufacturers may, at 





one time, have displayed ‘a rather conservative 
attitude, but, nowadays, there is a fairly general 
realisation of the business value of the presenta- 
tion of goods to market in an attractive form. A 
simple matter of packing may determine success or 
failure. We have knowledge of a case concerning 
the sale of writing ink in an Eastern market in 
which success was found to depend entirely on the 
adoption of a particular type of cardboard box 
packing for the bottles. We have all heard more 
than is altogether true about the conservatism of 
the British manufacturer, but it is certainly true 
that trade has at times been lost owing to too long 
adherence to methods which may have proved 
entirely successful in earlier years. The educative 
effect of the war effort has, however, opened up 
new possibilities to many who in the past were 
content to follow a beaten road, and the value of 
cardboard box packing is now fairly generally 
recognised. 

Quite apart from the more attractive and con- 





attention may best be directed to’ the various 
operations which have to be provided for. Wemay 
first refer to light rigid boxes of types which are 
in common use for ‘a large variety of purposes. 
Examples of such boxes are illustrated in Figs. 1 
and 2, subjoined. The first of these, that shown 
in Fig, 1, is a light strawboard box with wire- 
stitched corners, while Fig. 2 shows a somewhat 
stronger type of box made of leather-board and 
with the corners stayed with metal edging. Both of 
these types of boxes will be very familiar. In the 
manufacture of either type machines are required 
for cutting out the blanks. This is done in ‘two 
operations, strips of material being first cut on a 
rotary cutting machine and the corners, which have 
to be removed to allow of the edges being bent 
upwards to form the box sides, then being removed 
on a corner cutter. To allow of the material being 
bent where required it has to be scored or formed 
in some way along the bend. This necessitates 
another machine process, which actually is usually 





venient nature of cardboard box packing as com- | carried out before the corners are cut. The scoring 
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pared with parcel packing, the box will frequently 
also prove cheaper. The reason for this, in essence, 
is that the box is machine-made while the parcel 
is hand-made. In the case of many articles, box 
packing is very suitable even for packing which is 
done in independent units in connection with retail 
sales, and the collapsible box is coming into use to a 
considerable extent for this class of service. The 
details of any installation of box-making machinery 
will naturally depend on the class of service required. 
Some manufacturers, making their own boxes, may 
require only one or two sizes or types, whereas a 
factory, the whole purpose of which is to make 
cardboard boxes for sale, may have a very exten- 
sive installation of machines of various types. It 
is not possible in these articles to cover the whole 
field, but as far as possible descriptions will be 
given of the individual machines necessary for 
each particular class of box. The description may 
be considered to be concerned with an installation 
of moderate size which yet is laid out to deal with 
@ very miscellaneous class of product. 

Before dealing with the machines it will be well 
briefly to deal with the various classes of cardboard 
boxes which are usually made, as in this way 








or forming necessary varies with the class of material 
from which the box is being made, and we will 
refer to this important feature of box-making in 
detail later. The last machine operation is, of 
course, the stitching or securing of the edges. If 
wire-stitching is employed, as in Fig. 1, or metal 
edging, as in Fig. 2, a machine is used in which the 
securing material is worked from a roll and is cut- 
off to length during the box manufacture as required, 

The rigid box, shown in Fig. 3, above, is made 
of leatherboard and, as will he seen, is of somewhat 
different construction from those already referred 
to. In this case the box is wire-stitched through 
the ends and a strong construction results. The 
arrangement will be clear from the figure. It will 
also be clear that the blank from which this box 
is formed is of a different shape from that used in 
the case of the box shown in Fig. 1. Instead of the 
corners of the blank being cut out, a slot is made 
up the side of what becomes the end of the box 
and the inside flap is thus formed. This introduces a 
further type of machine operation. A still stronger 
type of box is formed by the use of wood ends, as 
illustrated in Fig. 4. In this case the cardboard 
is secured to the ends by wire stitches, but the 
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operation is naturally a somewhat different one 
from the stitching required in the case of the box 
illustrated in Fig. 1. Boxes of this class, with wood 
ends, will be very familiar in connection with the 
confectionary trades. 

Boxes of a different type are illustrated in Figs. 
5 to 10. These are all very familiar forms and need 
not be referred to in detail. Their distinguishing 
characteristic is that they are covered with glazed 
or fancy paper in order to present a better appear- 
ance. Such a box as that shown in Fig. 5 would 
probably be made up from specially printed board, 
but in general, boxes of the class illustrated in these 
figures are covered after they are made up. This 
covering necessitates a further type of machine. 
Boxes of these types are always made with butted 
corners and the corners have to be secured in some 
way. Wire stitching or metal edging, as illustrated 
in Figs. 1 and 2, are not very suitable for covered 
boxes as the paste used for securing the covering 
would tend to rust the stitching with consequent 
discolouration, while covering pasted over the metal 
edging would not lie well and would present a poor 
appearance. In boxes of this kind the corners 


Fig.N. 














are usually stayed with a strip of manilla paper 
gummed on. This is carried out by a machine 
which forms a very interesting example of special 
machine work. Other types of boxes are illustrated 
in Figs. 11 and 12, annexed. These examples 
belong to the class of large container rather than 
that of small boxes with which we have been deal- 
ing. The examples in general do not call for 
machine processes greatly different from those 
already referred to, and it is not necessary to com- 
ment on them in detail. It will be noted that 
the example shown in Fig. 11 has the ends 
reinforced with wood battens secured: with wire 
stitching. 

Rotary Cutting and Bending Machines.—The first 
process in box-making is blanking out the board 
to the sizes required for the box and lid to be 
made. This blanking is done on some form of 
rotary machine of which an example is illustrated 
in Fig. 23, on page 519. This machine is adapted 
for dealing with strawboards and leatherboards 
suitable for the class of boxes we have illustrated, 
and will carry out the scoring or forming of the 
board to form the edges of the box in one operation 
with the blanking. This rotary scoring, bending 
and grooving machine is manufactured by Messrs. 
Vickers Limited, of Vickers’ House, Broadway, 
Westminster, S.W. 1. Messrs. Vickers are manu- 
facturing a complete range of box-making machinery 
at their Erith works, and it is to their machines and 
methods that we propose to refer throughout in 
this series of articles. Messrs. ‘Vickers’ machines 
are built on the lines previously followed by Messrs. 
Nasmith, of Stockport, but in most cases the 
designs have been revised and improved. 

As we have said, the machine illustrated in Fig. 23 
will carry out the scoring or forming of the board, 
to form the edges of the box, in one operation with 
the blanking. To make the procedure perfectly 
clear, before dealing with the details of the machine, 
reference may be made to Fig. 13, annexed. 
This diagrammatically illustrates the blanking and 
scoring of a sheet which will ultimately form eight 
boxes. The full lines a show where the board is 


lines 6 the trimming of the edges. On the broken 
lines c. the board is scored partly through or treated 
in some way so that it bends neatly and easily to 
form the box sides. After the board has been 
divided into four strips and scored in this way, 
each strip, either in the same or a similar machine, 
is divided and scored as shown in Fig. 14, in which 
the letters stand for similar operations, as in Fig. 13. 
It will be clear that the strip, as divided and scored 
in Fig. 14, forms the basis of two boxes. It is 
naturally not intended to imply that the machine 
shown in Fig. 24 is suitable only for cutting up 
board in the particular way shown in Figs. 13 and 14. 
These figures merely suggest a typical case, and the 
number of boxes formed from a strip of board of 
course depends on the size of the stock and of the 
boxes being made. 

Before turning to the details of the machine it 
will be well to make reference to Figs. 15 to 22, 
subjoined, which illustrate various ways in which 
the board can be treated in order that it may bend 
neatly and form the box corners. The first method, 
that illustrated in Fig. 15, is known as scoring and 
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is used only for light strawboard. This material has 














no continuous fibre and is made by working a pulp 
of chopped straw under medium pressure. Having 
no fibre the board is very easily split, and the only 
way it can be dealt with for folding is by cutting 
it half through, asin Fig. 15. Asa result the material 
bends easily, as shown in Fig. 16. The scoring is 
done by means of a rotating disc knife working 
against a steel roller. This method of bending, of 
course, weakens the material, as does also the 
second method illustrated in Figs. 17 and 18. 
This latter method is adapted for thick boards when 
this weakening is immaterial and a neat finish is 
desired. In this second method, known as grooving, 
a groove is cut in the material by means of two 
rotating discs and a plough. The method is chiefly 
used for boxes made of heavy strawboard, which are 
afterwards covered with paper pasted on as in the 
examples illustrated in Figs. 6 to 10. 

For a better class of box, such as tailors’ boxes, 
cheap attaché cases and boxes for holding small 
heavy goods, such as ball-bearings, leather and fibre 
board are used. This material has a continuous 
fibre and can be bent without any cutting and 
consequent weakening. One of the methods used 
is illustrated in Figs. 19 and 20. This is known as 
bending, and is carried out by means of two upper 
inclined blunt discs and a lower rubber-faced roller. 
It will be clear that this method does not weaken 
the board, but merely directs the fibre. A fourth 
method of treating board is illustrated in Figs. 21 
and 22. This is employed when the thickness is not 
sufficient to bend by the method shown in Figs. 19 
and 20, and it is at the same time not admissible to 
weaken the material by scoring. This method, 
which is known as creasing, is chiefly used for light 
printing cardboards for chocolate and cigarette 
packets. This method is carried out by means of 
rotating male and female discs, the male with a ridge 
and the bottom with a furrow. The whole of these 
bending methods can be carried out on rotary 
machines, There are other methods carried out on 
machines of the press type, but we need not deal 
with these for the moment as the present object 
is to lead up to a description of the rotary cutting 
and bending machine. 











As already stated, the Vickers’ machine, illus- 
trated in Fig. 23, will both cut and score the board. 
In some cases, however, an independent cutting 
machine will be used. This is naturally a matter 
depending on the amount of repetition work being 
done, or other special factory conditions. The 
matter also depends on the kind of board being 
dealt with. Thus, for light strawboard, a combined 
rotary and scoring machine would in general be 
used, whereas, when dealing with heavy leather- 
board, an independent cutting machine would 
probably be employed, and the blanks would after- 
wards be put through a bending machine. A pure 
cutting machine does not differ in its general lines 
from the machine shown in Fig 23, but being a single- 
purpose tool is naturally somewhat simpler. The 
method of cutting is the same for all types of board, 
and consists of a pair, or pairs, of cutting discs 
arranged one above the other and giving a scissors- 
like action. The cutting machine is fitted with 
feed rollers, a planed iron feed-table and a wood 
receiving box into which the blanks are fed. As, 
however, all the features of the simple rotary cutting- 
machine are incorporated in the cutting and scoring 
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machine shown in Fig. 23, we may at once pass to 
that more general-purpose tool. 

This machine consists essentially of a framework 
carrying the horizontal feed table on which the 
board to be operated on lies. At the back of the 
table the feed, cutting, and scoring rollers are 
carried from housings mounted on the side pedestals. 
A driving shaft, with fast and loose belt pulleys, 
is carried below the table, as can be seen in the 
figure. The rollers are driven from this shaft by 
machine-cut gearing which is provided with a 
cover. The feed rollers serve to propel the board. 
The lower one is positively driven, while the upper 
one, which is free, is carried in a hinged, adjustable 
bracket so that the distance between the rollers 
may be adjusted for different thicknesses of work. 
Behind the feed rollers the cutting shafts are 
situated. These carry circular steel cutters work- 
ing in pairs and adjustable endwise for position 
so that blanks of any size may be cut. Behind the 
cutting shafts the scoring roll and tools are situated 
so that the board passes through this mechanism 
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before it reaches the delivery box. The scoring 
roller is smooth and ground all over, and the scoring 
tools are carried above it, being fixed to and adjust- 
able along the tool beam which can clearly be seen 
in the figure. 

The scoring tool is of the type shown in Fig. 24, 
subjoined. It consists of a steel disc, 2-in. 
diameter and bevelled to a sharp edge. The disc is 
mounted on a cast-steel arbour revolving in a cast- 
steel bush, the bush being carried by the holder 
which is clamped to the tool beam. The shape of 
the tool holder is such that the tool comes directly 
over the scoring roller and by adjusting the height of 
the tool by the screw carried in the shank the board 
may be scored to any depth desired. The scoring 
tool and roller may be used for cutting the board 
if desired. This is done merely by setting the tool 
low enough to almost sever the board, so that it 





right hand side of the table in Fig. 23 is a standard 
fitment for all rotary machines. It is mounted on 
swinging links carried by brackets mounted on the 
edge of the table. The advantages of this con- 
struction are that the gauge, though adjustable, 
may be swung out of position and clear of the 
table at any time when it is not required and at 
the same time, when swung back, it is at once in 
the correct position and requires no re-setting of 
any kind. Two loose adjustable side gauges are 
also provided in connection with the hand-feed bar. 
They are shown mounted on the bar in Fig. 23, 
and are used for cross-feeding small strips. The 
gauge to be seen lying on the left of the table in 
the illustration is an auxiliary fixed side gauge 
intended for use when it is desired to feed from the 
left for any particular run. Other features of the 
machine will be fairly clear from the illustration. 














the plough which gives a gradually increasing 
throat area and directs the shavings. Standard 
tools range from a groove } in. wide to jy in. wide. 
When heavy grooving is being done it may be 
necessary to assist the driving action of the feed 
rollers of the machine. This is done by a feeding 
tool which is carried in a holder of the same type as 
those shown in Figs. 24 and 25. The tool consists 
of a flat-leather treaded wheel, which is adjusted up 
or down by the adjusting screw carried by the holder. 
The tool is, of course, set so that the wheel comes 
directly above the lower positively-driven smooth 
roller of the machine and the work is gripped 
between the wheel and the roller, 

The bending tool, which consists of a pair of 
inclined blunt discs, is illustrated in Fig. 26. This 
forms the board being treated to the shape shown 
in Fig. 19 and, as will be clear from this figure, 








Fie. 24. 
Scortmnc Too. 
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Fig. 27. 
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may immediately be broken by hand when taken out 
of the receiving box. The main table of the machine 
is usually made with a gap which, when work is 
being carried out, is filled by a gap board. The 
arrangement can be seen in Fig. 23. The object 
of the gap is to enable the operator to get close up 
to the rollers when tool setting. 

A feed-bar is supplied in connection with the table 
and is shown in position in Fig. 23. This consists of 
a straight-edge fitted with a handle and formed 
with a lug on its lower side which works in a slot 
in the table. The bar is used for pushing the board 
forward until it enters the feed rollers. A semi- 
automatic feed arrangement is also manufactured. 
This takes the form of two sliding racks mounted one 
on either side of the feed table. The racks have a 
series of notches along their top edges so that a feed 
bar can be dropped into any position along them. 
The racks are moved to and from the feed rolls by 
means of rocking levers keyed to either end of a 
cross-shaft, to which a reciprocating motion is 
imparted by a crank and connecting rod. ‘The 
arrangement results in a to-and-fro motion of the 
feed bar, and is of great value for some work, as, 
for instanee, in cross-scoring a, number of strips 
of the class illustrated in Fig. 14., 

A further feature of the feed table to which 
reference should be made, is the side gauges which 
are fitted to ensure that the stock is presented square 
to the feed rollers. The gauge to be seen at the 





Rotary Currine anp Scortne MACHINE. 


Fig. 28. 

















Fie. 29. Brnprne Disc. 


A large hand wheel is fixed on the main shaft at the 
opposite end from the belt pulleys for use when 
setting up. The working speed of the machine is 
at the rate of 2 ft. of passage of board per second. 
The average output is 3,000 to 4,000 blanks an hour, 
and the power consumption is } h.p. to } h.p. 
Machines for grooving and bending are built on the 
same lines as the cutting and scoring machine shown 
in Fig. 23, and it is not necessary in dealing with 
these processes that we should do more than refer 
to the tools which are used. The grooving tool is 
illustrated in Fig. 25, and sketches explaining its 
action quite clearly are given in Figs. 27 and 28. 
As will be seen, the arrangement consists of a pair 
of sharp-edged steel discs with a grooving plough 
set between them. A clearing guide is fixed behind 
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Thick Board. Thin Board. 


Fra. 26. 
Benprne Toou. 





the work cannot be carried out with a smooth lower 
roller. It is, indeed, merely in the form of this lower 
roller that a bending machine differs from a scoring 
machine. In place of the smooth roller the bending 
machine is fitted with a gear-driven shaft which 
carries a series of bending bosses adjustable for 
position along its length. These bending bosses 
are turned on their circumference with a pair of 
grooves which are fitted with hard rubber rings 
which form cushions below the bending discs. 
A bending disc is illustrated in Fig. 29. The 
form of the bosses is such that a ring stands up 
above the level of the rubber rings and forms a 
ridge over which the board is bent. The action 
will be understood from Fig. 30, in which the rubber 
rings are shown cross-hatched. The inclination of 
the discs of the bending tool can be varied to 
regulate the width of bend to suit the thickness of 
board being dealt with. 

The final method of treating board on a rotary 
machine in order that it may bend properly to form 
box corners is that known as creasing and illustrated 
in Fig. 21. This operation is carried out in a creasing 
machine which again is generally on the lines of the 
cutting and scoring machine shown in Fig. 23, but 
instead of independent tools of the class with which 
we have been dealing, it is fitted with positively- 
driven pairs of creasing bosses, working directly one 
over the other. The upper boss is formed with a 
rib and the lower with a groove into which the rib 
meshes. To suit various thicknesses of board, the 
shaft carrying the upper bosses is mounted in 
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eccentric housings at either end. These housings 
can be rotated in unison by a handwheel at the side 
of the machine, so raising or lowering the top shaft 
in relation to the lower one and controlling the 
distance between the boss rims. The action of the 
two bosses in creasing the board will be understood 
without further comment, but reference may be 
made to Figs. 31 and 32, on page 519, which show 
the two bosses in relation to the material, and set 
for thick and thin board respectively. 


(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the above Institu- 
tion was held on Friday last, at 6 p.m., at Storey’s 
Gate, Westminster, the President, Dr. H. 8S. Hele- 
Shaw, occupying the chair. 


Tue Late Proressor H. Hupert. 


The minutes of the summer meeting at Paris and 
Liége having been read, Dr. Hele-Shaw referred to 
the recent death of Professor H. Hubert, the 
senior professor in the Univeristy of Liége, who 
had so warmly welcomed members of the Institu- 
tion of Mechanical Engineers on the occasion of 
their recent visit to Liége. Professor Hubert was 
one of the most distinguished of Continental 
scientists. The council had decided to send on 
behalf of the Institution a letter of condolence to 
Madame Hubert. 


ALTERATION OF By-Laws. 


The secretary then read the formal notice, in 
conformity with the Articles of Association, with 
regard to the proposed alteration of the by-laws of the 
Institution, to the effect that resolutions would be 
moved at the general meeting on Friday, Novem- 
ber 17 next. The President then explained the 
alterations proposed which related to the difference 
in subscriptions to the Institution of members 
resident in the United Kingdom and abroad. For 
long there had been no difference, but at present it 
was the practice to charge a less annual subscription 
to members resident abroad. Members resident 
abroad, however, did not object to paying the full 
subscription, and as there was so little objection it 
was worth while to effect the proposed alterations, 
which would bring about an addition of more than 
1,0001. per annum to the funds of the Institution. 


PRESIDENTIAL ADDRESS. 


Dr. Hele-Shaw then delivered his presidential 
address, which we print in- abstract on page 538 
of this issue. At its conclusion a vote of thanks 
was proposed by Dr. W. H. Maw, who remarked 
that it had been his good fortune to be on 
intimate terms with Dr. Hele-Shaw for a great 
many years, and he had long ago learnt that 
ene of that gentleman’s most striking charac- 
teristics was, if he might say so, the habit of 
‘‘ breaking out in a fresh place.” Never had 
a presidential address been delivered in the 
hall of the Institution which at all resembled 
that of Dr. Hele-Shaw. Had he been asked to 
suggest a motto to head the address he would have 
proposed ‘‘ Business first and pleasure afterwards.” 
He desired to congratulate the President on the 
manner in which he had dealt with the new arrange- 
ments for membership and for examinations. He 
felt that a good deal of misunderstanding had arisen 
in relation to the new arrangements ; and, he would 
suggest that members should most carefully read 
that part of the address. Dr. Hele-Shaw had dealt 
in an admirable way with the motives which had 
suggested the changes. 

The latter part of Dr. Hele-Shaw’s address 
recalled many pleasant memories to his mind. 
It was now over sixty-two years since he had become 
acquainted with the inner workings of the Institu- 
tion. In April, 1860, he was serving under Mr. 
Robert Sinclair, chief engineer of the Great Eastern 
Railway and Consulting engineer to the East Indian 
Railway. He had been entrusted by Mr. Sinclair 
with the design of some outside cylinder locomotives 
for the East Indian Railway, and in this connection 
it was desirable that he should reside at Birmingham 
while that work was being done. Mr. Sinclair 
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secured for him an. office in the premises of the 
Institution of Mechanical Engineers, which were 
then in Birmingham. He became very intimate 
with the then secretary, Mr. Marshall, and with the 
subsequent secretary, Mr. Bache. The Institution 
was then a provincial institution, and, as such, 
its progress was very slow. After a great struggle, 
however, the headquarters were shifted to London, 
and real progress was then made. That was the 
critical point in the Institution’s history. The next 
critical point was when, some twenty-five years 
ago, the Institution secured premises of its own, 
from which time the progress made had been really 
remarkable. The second part of the President’s 
address, that dealing with inventions, had un- 
doubtedly afforded much pleasure to all present. 
During the last fifty years, he (Dr. Maw) had been 
brought into very intimate contact with inventors, 
and had found them a very difficult class of men 
to deal with. The President was himself an in- 
ventor—and a most successful one—and knew 
all “the tricks of the trade.” He would ask the 
members to pass a most hearty vote of thanks 
to the President for his address and for all that 
he had done for the Institution. 

Captain H. Rial] Sankey said that, as the imme- 
diate past president, it was his.privilege and honour 
to second the vote so ably proposed by Dr. Maw. 
The President had given a very interesting. account 
of the Institution, which would form a most. valuable 
record in the Proceedings; the thanks of the 
meeting were due to him for the trouble he had 
taken. He felt sure that -the future would 
reflect-a greater activity still, to the advantage of 
the coming mechanical engineers of this country. 
He thought that the Institution was fortunate in 
having to deal with the National Certificates; it 
was a proud position for the Institution and would 
lead to all sorts of benefits. He had very much 
pleasure in seconding the vote of thanks to the 
President for his address. 

The vote havine heen put to the meeting and 
passed with acclai. a, Dr. Hele-Shaw, in thank- 
ing the members : :. arked that those who had 
not yet reached the position of a seat on the council 
could not appreciate what it signified to sit with a 
body of men so devoted to the interests not merely 
of the Institution but of engineering. He could 
not suggest anything more encouraging to young 
members than to look forward to the possibility 
of some day joining the Council of the Institution 
as one of the higher objects of ambition. 

It was then announced that there would be an 
extra general meeting to-night, when Professor 
Rateau’s paper on ‘‘ The Use of Turbo-Compressors 
for Attaining the Greatest Possible Speeds in 
Aviation ” would be further discussed. -On Friday, 
November 3, Sir Frank Baines, ©.B:E., M:V.O., 
Director of Works in H.M. Office of Works, would 
deliver a lecture on the “ Repairs of Westminster 
Hall Roof.” The lecture would be illustrated. An 
informal meeting of the Institution. would be held 
on Friday, November 10. 





Institution oF Navan Arcurrects: Scnorar- 
su1Ps.—The following scholarships in naval. architecture 
and marine ineering have been awarded by the 
Council of the Institution of Naval Architects, viz. : 
Naval Architecture—Cammell ‘Laird scholarship (1501. 
per annum) to Mr. 8. W. Bolwell, of Messrs. Cammell 
Laird and Co., Birkenhead; Armstrong scholarship 
(1501. per annum) to Mr. R. L. Hughes, of Messrs. 
Cammell Laird and Co., Birkenhead. Marine Engineering 
—Parsons scholarship (1501. per annum) to Mr. C. 
Moffatt, of H.M. Dockyard, Devonport ; John Brown 
Scholarship (1507. per annum) to Mr. Donald Campbell, 
of Fairfield Shipbuilding and Engineering Company, 
Govan, Glasgow. 





Tue Inpustrres or PumapeLPsia.—The manu- 
facture of textiles has always been the leading industry 
in Philadelphia, says Commercial America. The value 
in 1921—398,422,400 dols.—was 28-4 per cent. of that 
of all manufactured products, as against 554,831,400 
dols., or 25 per cent. in 1920. This class is made up of 
textile fabrics, clothing and allied products. About 
three-fourths of the production in Philadelphia consists 
of textile fabrics and one-fourth of clothing and acces- 
sories. Metals ranked second among the industries 
of Philadelphia, the total value in 1921 being 265,144,000 
dols., or 19 per cent. of the total, as against 461,350,000 
dols., or 21 per cent., in 1920. At one time Philadelphia 
was the leading manufacturer of iron and steel ucts, 
but it is now outranked by Pittsburgh, Chi and 
other cities, because of their easy access to a supply of 





cheap ore and other advantages. 


E. | with his teacher. 





NOTES ON NEW BOOKS. 

To those shippers—and their number must be very 
large—to whom the technicalities of cargo insurance 
are at best but imperfectly understood, the handbook 
entitled “‘ Marine Insurance for the Shipper,” by Joshua 
Lea, and published by The Manchester Guardian, 
Limited, Guardian Buildings, Manchester, price ls., is 
certain to prove both interesting and valuable. Couched 
as it is in the legal phraseology of about 300 years ago, 
the insurance policy may well prove a veritable trap 
for the unwary insurer, but as the author points out, 
the retention of the old form of words is justified by the 
fact that successive legal decisions over this long period 
of years have amply defined the exact meaning of the 
form used. Methods of affecting insurances through 
brokers or by direct negotiation with underwriters are 
explained in Part I. Parts Il, III, and IV explain the 
general principles upon which the insurance contract 
is based ; the definition of the liability assumed by 
the underwriter in terms of the contract; and the 
method of calculating and adjusting claims which are 
not obviously covered by the contract. In each part are 
given the definition of the technical terms employed, 
and the whole forms a convenient and easily understood 
guide to the accepted interpretation of the phraseology 
employed in the text.of insurance policies. Appendix I 
gives the text of the “ Marine Insurance Act, 1906,” an 
Act which codifies the law relating to marine insurance, 
and at the end is given the text of Lloyd’s S. G. Policy. 
Appendix II gives the substance of trade clauses in 
general use for particular cargoes. The author is 
careful to point out in his preface that the subject is 
infinitely wide and that no claim is made to solve all 
difficulties, his object being mainly to give a correct 
impression of the nature of a cargo insurance contract, 

secondarily to give the essential information 
required by every shipper of cargo. In this object 
the author has succeeded admirably, and we can 
thoroughly recommend “ Marine Insurance for 
Shippers” to all who require a clear and concise state- 
ment and explanation of the intricacies of marine 
insurance. 





In considering the merits of “‘ Machine Construction 
and Drawing,” by Henry E. Merritt, B.Sc.(Lond.), and 
Maurice Platt, M.Eng.(Sheffield), (London : G. Bell and 
Sons, Limited; price 7s. 6d. net). the opening words 
of the preface raise a hope that at last the student is 
put in possession of a text book far in advance of its 
predecessors. The hope is inspired by the sentence 
“* Owing to a rigid adherence to the methods and con- 
ventions laid down by the devotees of the 2-ft. rule, 
the teaching of ‘ Machine Construction and Drawing ’ 
is to a large extent out of touch with modern require- 
ments,’ but we confess that careful perusal of the 
volume hardly confirms expectations. So far as we 
can discover the main cause of the backward state of 
the teaching and practice of machine drawing is the fact 
that hitherto the adoption of the “ American ”’ system 
of projection as opposed to the “ British *” projection 
has not been enthusiastically adopted, and we do not 
consider that the plea of the authors for the adoption 
of the American method is in any way strengthened by 
their imputing lack of courage or of sense to those who 
do not see eye to eye with them on this point, while their 
pious hope that they will learn better as they grow 
older is merely childish. In the chapter describing 
drawing materials and instruments we note that the 
student is advised to correct any error in his set squares 
by “judicious scraping with a sharp knife.” We 
would not care to use a set square so treated and would 
advise the use of a small hand plane or a sheet of fine 
sand paper. Again, we believe that 95 per cent. of 
draughtsmen will emphatically disagree with the state- 
ment that a chisel or flat point can be made on a pencil 
as well with a knife as with a file. These are small 
items, but nonce the less important to a student com- 
mencing machine drawing. The chapter on Riveted 
Joints contains much that is misleading and would lead 
the student of naval architecture into serious trouble 
For instance, it is stated that rivets 
are manufactured with points slightly tapered. If 
plug or conical necks are meant, this should be made 
clear, but certainly tapered rivet shanks are rarely, if 
ever, met with in practice. The hammered-up end of a 
rivet is invariably referred to as the “ point” whatever 
its final shape and not the “ second head ” as stated by 
the authors, and it may be pointed out that a dead 
flush countersunk point as illustrated and described as 
used in ship plating would be promptly condemned by 
any superintendent who knew his business. Again, 
the statement that the cheapest and worst way of 
forming rivet holes in plating is to punch them, is, in 
view of the fact that probably 90 per cent. of all holes 
in ship work are punched, a statement which is certainly 
open to question from the purely academic point of 
view, and is indefensible from the practical point of 
view. We are afraid that the caulking of steel plate 
edges in practice has only come within the knowledge of 
the authors in a very limited degree and would strongly 
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advise that the subject matter of riveting and caulking 
be revised by a competent practical ironworker. In 
spite of the defects pointed out there is much that is good 
in the book, the reproduction of the drawings and the 
selection and grading of the examples being excellent. 
There is in the volume the making of a thoroughly 
useful textbook, and we regard the general arrangement 
and the subject-matter as most satisfactory. 





Technical works may be divided into two classes, 
viz., those intended for the learner, and books devised 
to act as a “refresher”? for those who having at one 
time “‘ gone through the mill,”’ have through concentra- 
tion on a limited and specialised class of work, lost 
touch with general principles. In text books for the 
learner, descriptions and explanations can hardly be too 
minute, but this wealth of detail is not required in a 
reference book, though the field covered must be 
extensive. This requirement is well filled by ‘‘ Modern 
Practice in Heat Engines,’’ published by Messrs. 
Longmans Green and Co., at 15s. net. In some 250 
pages the author, Mr. Telford Petrie, M.Sc.; lecturer 
on mechanics in the Victoria University, deals with the 
whole range of steam engine practice from the boiler 
to the prime mover, and there is also an equally com- 
prehensive section on the internal-combustion engine. 
The field appears to be covered as fully as is practicable 
in the space allotted, whilst copious references are given 
to papers and publications where further particulars 
can be found, should more detailed data be required 
on special’ points. These references greatly enhance 
the utility of Mr. Petrie’s work, as few occupations are 
more dreary than a hunt through the Proceedings 
of a technical society in the hope, often frustrated, 
of finding there a paper known to have been read at 
some uncertain date before one or other of our engineer- 
ing institutions, though which one may be unknown. 
In the steam turbine section the author has been able 
to make use of Professor Stoney’s lectures at’ the 
Manchester College of Technology, and the chapters-on 
steam. turbine design will be welcomed «by .all: con- 
cerned in turbine construction. The. volume, we may 
add, is well printed and lavishly. illustrated. 

It is not unusual for the politician to be honoured 
by the appearance during his lifetime of a book dealing 
with his career. The common man, such as the 
engineer, who moves in less exalted spheres, has, 
however, to wait until his name has become a memory 
before it is enshrined in this way, and the appearance 
of the “ Life of Sir Guilford L. Molesworth”? must form 
an almost unique example of an engineer being so 
honoured in his lifetime. The publication of the book 
is, however, not difficult to understand. Sir Guilford 
in the sub-title is called ‘‘ The Nestor of the Engineering 
Profession,” and the phrase is a just one. His long 
and distinguished career have given him a place in 
engineering work which is not quite paralleled by 
anyone else. Much of Sir Guilford’s professional life 
has, of course, been spent in India, and an interesting 
but somewhat desultory account of his work there is 
given in the book. In a sense the book is rather an 
appreciation than a formal biography, but the main facts 
of Sir Guilford’s career are given, and the intellectual 
honesty and outspokenness which form such a dis- 
tinguishing feature of his character are well illustrated. 
To the average and particularly to the younger engineer 
of the present day Sir Guilford Molesworth is probabl 
best known through his famous pocket book, and cae 
engineers will be interested to hear that the hook, 
which first appeared in 1862, was refused by the great 
engineering publisher Weale. It was finally brought 
out by Spon and passed through six editions in its 
first year. In view of the fact that the book is still 
in very active existence and has reached its twenty- 
eighth edition, it is seemly that the present life should 
be published by the same firm—Messrs. E. and F. N. 
Spon, of 57, Haymarket, London, 8.W. 1. The book 
is published at 5s. net, and has been compiled by 
Mr. E. J. Molesworth. 





Txe Foop Investication Boarp.—The report for 
1921 of the Food Investigation Board (H.M. Stationery 
Office; price 2s. net), recently published, refers to 
various investigations conducted under the egis of the 
Engineering Committee at the National Physical 
Laboratory and the Engineering Laboratory, Oxford. 
At the National Physical Laboratory the work under 
Dr. Ezra Griffiths dealt with industrial types of hygro- 
meters, the phenomenon of heat transmission by con- 
vection, and the conductivity of materials employed 
in the construction of cold stores. The work at Oxford 
dealt largely with ethyl chloride. It may be pointed out 
that at the recent joint discussion of the Faraday Society 
and the British Cold Storage and Ice Association (p 
499 ante), Dr. Griffiths contributed a paper on “ The 
Conductivity of Materials,’ and Professor C. F. Jenkin 
one on “Ethyl Chloride,” both of which cover work 
done in connection with the Food Investigation Board’s 
researches. A report on heat transmission by convection 
is in preparation. The Cars and Barges Sub-Committee 
has completed its investigation on the experimental 
refrigerator barge, and a report will be presented shortly. 
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SLAG ON BOILER TUBES. 

To obtain the highest efficiency of a boiler plant 
it is necessary to reduce the excess air passing to the 
furnace to the lowest possible amount, the degree to 
which the excess air is reduced being, of course, indi- 
cated by the readings of the CO, recorder. The limitation 
of excess air results in a corresponding rise of the 
furnace temperature as the fires are no longer flooded 
with cold air. A high furnace temperature is very 
desirable from the theoretical point of view, but it 
may bring its own peculiar troubles in the form of 
melted brickwork and collapsed arches. The cure 
for these events is not to revert to former uneconomical 
conditions, but to use better bricks and, if necessary, to 
avoid arches altogether. Another source of trouble 
is the fusing of slag on the boiler tubes, this having 
been observed principally in connection with the 
burning of powdered fuel, when not only is a very 
high furnace temperature obtained on account of the 
ease of air control, but the ash in the fuel is presented 
in conditions favourable to deposition on any surface 
with which the flames come in contact. There have, 
however, also been cases of trouble from this source 
in connection with the burning of solid fuel and the 
subject has recently been investigated by Mr. H. E. 
Bates, of the stoker department of the Westinghouse 
Electric and Manufacturing Company, of Philadelphia. 

Mr. Bates appears to attribute the trouble to pyrites 
in the coal, the iron of the pyrites combining with 
silica and.lime to form: a slag which was fusible at a 
temperature considerably lower than was often obtained 
in working conditions. The iron in such a slag was 
in the ferrous state. Contact with sufficient oxygen 





at high temperature would result in the iron oxidising 
to the ferric state, in which state it-would be practically 
infusible. The complete oxidisation of the slag-forming 
constituents in the fuel bed is impracticable, and it is 
found that even with low gas velocities the minute 
molten slag particles are carried along with the draught 
and deposited on the tubes. ‘If the particles of slag 
could remain in contactwith’ the free oxygen in the 
furnace gas for a sufficient time, they would become 
completely oxidised and therefore infusible. In such 
a condition they would not stick on the tubes, but pass 
away as solid ash along with the flue gases. 

The obvious cure for trouble from molten slag 
particles is the: admission of excess air over the fire, 
but the effective distribution of such air and its thorough 
intermixture with.the gases is in the’author’s opinion 
an extremely difficult problem. In order to give the 
slag particles more time to become oxidised and there- 
fore harmless, he raised the boiler 6 ft. higher from the 
grates than it was originally set. This, however, did 
not produce any great improvement, and had the 
disadvantage of the exposure of more brickwork to the 
furnace temperature. He. arrived eventually at the 
conclusion that the trouble from slag deposition could 
be minimised by adopting a greater ratio between the 
tube surface oxposed to the fire, and the area of the 
grate. In the boiler experimented on these’ surfaces 
were equal, and the condition which the boiler got into 
may be gathered from the photograph of the tubes 
reproduced above. With tubes in such a state, of 
course,.anything approaching efficient working was 
impossible, and indeed the slag deposit actually blocked 
the space between the tubes over considerable areas. 
A similar boiler fired with similar coal on a similar 
stoker, in a neighbouring power plant gave no trouble 
from slagging, but in this case the boiler tubes were not 
staggered. It appeared that the passage of the slag 
between the first two tubes cooled it sufficiently to 
prevent its adhesion. The author remarks that in 
modern boilers, the ratio of exposed tube surface to 
grate surface, is commonly as high as 187 : 100, and is 
seldom less than 120 : 100, and by increasing this ratio 
the furnace temperature is reduced. This he con- 
sidered a step in the right direction, but it may be 





521 


pointed out that no alteration of this ratio can bring 
about the oxidisation of the slag which he desires, 
and if conditions are so bad that nothing but a reduc- 
tion in furnace temperature will meet the case, then 
this might better be obtained by admitting excess air 
over the fire. Such excess air would not only reduce 
temperature but would also have the effect of assisting 
the oxidisation of the slag. 





AGRICULTURAL DRAINING MACHINERY. 

THE enthusiasts who, knowing little or nothing about 
practical agriculture, have endeavoured to persuade 
farmers that their prosperity would be assured if only 
they would employ sufficient machinery, have done 
considerable harm to the cause they advocated. Their 
successes in salesmanship were in many cases Pyrrhic 
victories, and to-day there is many a tractor abandoned 
and rusting itself away in a ditch or hedgeside, as a 
warning to every passer by that complicated machinery 
will not “‘run itself.” It is as absurd to expect a 
farmer and his staff to be expert mechanics as to expect 
an engineering firm to be proficient in the cultivation 
of wheat or wool. Agriculture to-day is in a highly 
critical condition, and the unfortunate experience of 
many farmers with expensive machinery is making 
others reluctant to adapt mechanical power when it 
would be greatly to their advantage to do so. This 
fact is recognised by the Ministry of Agriculture, and 
the Department has therefore set itself the task of 
securing reliable data as to actual operating costs and 
capacity of various types of machinery, so that farmers 
may be advised as to the economic results likely to be 
obtained under any particular conditions. 

In pursuance of this policy the Department organised 
trials of draining machinery last year in Lincolnshire 
on a fairly extensive scale. On Wednesday and 
Thursday last similar trials were held near Tonbridge, 
in Kent, in conjunction with the Agricultural Educa- 
tion Committee and the West Kent Branch of the 
National Farmers’ Union. Unfortunately the strin- 
gency of financial conditions somewhat limited the 
scope of these latter trials, but they nevertheless served 
to ‘provide useful data, and at the same time afforded 
the agriculturists of the neighbourhood an opportunity 
of examining the behaviour of various machines under 
actual working conditions. The weather fortunately 
was admirable, and the farm on which the demonstra- 
tion took place had a subsoil of the Wealden clay, 
which is clay in the strongest sense of the word. It 
was therefore very suitable for the drainage work which 
was one of the special features of the demonstration. 

Drainage, in the agricultural sense, is concerned 
with the making and cleaning of open ditches or 
dykes, and the construction of the underground work 
through which the water finds its way into the open 
ditches. Considering the ditches first, one of the 
troubles is that they become choked with weeds and 
require periodical cleansing and renovating in order 
that the water may flow properly along them. As 
inquiries for a suitable machine for the purpose resulted 
in no suggestions from British manufacturers, designs 
were produced by the Ministry for a grab-ditcher, the 
construction of which was undertaken by Messrs. 
Priestman Bros., Limited, of Hull. This machine con- 
sisted essentially of a jib-crane construction equipped 
with a Priestman grab and mounted on a turntable 
carried upon a travelling carriage. Power was fur- 
nished by a shaft with universal joints, which connected 
the mechanism to the engine of a caterpillar tractor. 
The tractor, of course, also served to pull the machine 
into position and traverse it along the edge of the 
dyke. It was in this form that the Priestman grab- 
ditcher was demonstrated at Tonbridge, an extremely 
dirty pond providing a suitable scope for its activities. 
The makers, however, have very recently introduced 
a new model, and this we illustrate in Fig. 1 on 
page 522. 

The new Priestman grab-ditcher is self-contained, 
and carries its own power for operation and propulsion. 
The general nature of the design will be clear from the 
illustration. It travels on two broad caterpillar tracks 
with wooden treads. It is provided with a two- 
cylinder slow speed Saunderson internal-combustion 
engine of 20 b.h.p. to 25 b.h.p. mounted on the foot- 
plate. The grab which holds 6 cub. ft., as compared 
with 3 cub. ft. only in the former model, can be 
operated at a radius of 20 ft., and will remove 
25 cub. yards of mud or slurry per hour. The weight 
of the machine in working order is 7 tons, but it can 
be operated on the softest ground on account of the 
great bearing surface provided by its chain tracks. A 
machine of somewhat similar type, although very much 
lighter and designed primarily for a different duty, 
was the Clayden portable crane, manufactured by 
Herbert Alexander and Co., Limited, of Charmouth- 
street, Leeds. This, when we saw it, was taking 
farmyard manure from an old and well-consolidated 
pile and loading it into dung carts. It is a most handy 
and attractive machine, but as we have already illus- 
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trated it in these columns, we need only now describe 
it in outline. It is a small swinging jib crane mounted 
on a travelling platform and carrying an automatic 
digging grab raised by a 2-5 b.h.p. Petter oil engine 
and winch gear. One man is sufficient to operate the 
crane, and this may well be the carter himself if the 
horse will stand, as all good carthorses will, without 
attention. A single cord controls the motions of the 
grab, raising, lowering or stopping it as may be desired, 
the engine of course running all the time. By replacing 
the grab with a sack-holder the machine may be used 
for loading grain, or when no loading is required, the 
engine can be belted to any kind of farm machinery. 
The lifting capacity of the machine used as a crane 
is 5 cwt. at a speed of 157 ft. per minute. 

Considerable interest was shown in the progress of a 
** Buckeye ’’ drain excavator, lent by Sir Douglas 
Newton, of Croxton Farm, St. Neots, for demonstra- 
tion purposes. This is a large self-propelled machine 
of American manufacture and design. It was em- 
ployed in cutting the trench for the main drain of a 
field, the trench afterwards to contain 8-in. earthen- 
ware pipes buried well below the depth of cultivation. 
The cutting implement was a circular ring furnished 
with buckets round its edge and carried by roller- 
wheels on a frame at the back of the machine. The 
ring was driven by a small sprocket engaging with 
teeth on the ring, all the reduction from the engine 
speed being brought about by sprocket chains. The 
frame carrying the bucket-ring could be raised and 
lowered bodily on vertical slides, to regulate the depth 
of trenching. When we saw it the machine was 
cutting a trench about 11 in. wide and 2 ft. 6 in. deep 
at one operation through clay of the stiffest possible 
nature, and was making very good work. The spoil 
scooped up on the buckets was kept in them, until 
they reached the top of their path, by a fixed iron 
plate which fitted inside the ring for a part of its 
circuinference and acted as an inner side to the buckets. 
At the required position the buckets passed over 
fixed iron rode which positively pushed out the clay, 
so that it fell on to a travelling conveyor which deposited 
it at the side of the ditch. The whole machine pro- 
gressed slowly along on caterpillar tracks as it worked. 
We understood that it could just as readily cut a ditch 
up to 5 ft, 6 in. in depth, and at the Lincolnshire trials 
it is said to have cut a ditch 4 ft. 6 in. deep and 154 
yards long through very heavy land in 50 minutes. 
It is a most interesting machine, but essentially one 
for the contractor rather than for the individual 
farmer. Main drainage trenches were also being cut 
at Tonbridge by the Revolt drain excavator, made by 
the South Lincolnshire Agricultural Engineering Com- 
pany, Limited, of Spalding, Lincolnshire. The Revolt 
machine is a very light and simple implement which 
ents the trench a few inches deep only at one passage 
so that it traverses over the work until the required 
depth is attained. The horizontal cut is made by 
the sharp-edged nose of the implement and a steel 
elevator band removes the material and deposits it at 
the side of the trench. 

The ordinary small drains which feed the main 
arterial drains are merely holes through the ground, 
and some people may be surprised to learn that they 
fulfil their functions for 20 years and more without 
renewal. They are, of course, well below the greatest 
depth to which ordinary agricultural operations disturb 
the earth, and as artificial drainage is only needed in 
very stiff clay soils, the conditions are favourable to 
their lengthy existence. These drains are made by 
‘** mole-ploughs,”’ of which one, as manufactured by 
Messrs. F. B. Wells and Son, of Burleigh, Welwyn, 
Herts., jis “shown in Fig. 2, annexed. The plough 
consists of a steel frame or two land-wheels, and pro- 
jecting downwards from the /rame is a knife plate about 
4 in, thick, carrying the “‘ mole’’ at the bottom. The 
mole is a hardened cylinder, held horizontally, and 
with the front and back ends cut off at a fairly sharp 
angle. In the machine illustrated the mole is 2-5 in. 
diameter, and is adjustable to a depth of 22 in. below 
the ground level. Similar machines are made with 
larger moles and greater adjustment, but the very deep 
drainage which was formerly advocated is now realised 
to be less effective than drainage at a moderate depth. 
The mole, when hauled by a cuble-ploughing outfit, 
goes through the ground as fast as a man can com- 
fortably walk, and the machine merely leaves a narrow 
slit in the ground, which almost at once closes in. 
Mole ploughing was being done in the same field at 
Tonbridge with a steam ploughing tackle made by 
Messrs. John Fowler and Sons, Limited, of Leeds, and 
by an oil-ploughing outfit by A. Borsig, of Tegel, near 
Berlin. The latter was exhibited by Mr. F. A. Standen, 
of Standpoint Works, St. Ives. Hunts., who holds the 
concession for the Borsig machines in this country. 
We mentioned the Borsig cable tackle in connection 
with our review of the Royal Agricultural Show at 
Darlington, and pointed out then how very favourably 
it compared in many respects with some of our own 
designs, 





AGRICULTURAL DRAINING MACHINERY. 




















Fie. 2. Mote Proven; Messrs. F. B. Wetts anp Son, BurteicgH, Wetwyn, HERTs. 


Each machine consists merely of a horizontal open- 
type heavy oil engine, with one cylinder only, geared 
in the usual way with the travelling wheels and with a 
winding drum. The machines were working with crude 
benzol, and the whole operating staff consisted only of 
three men, one at each engine and one following the 
plough. The extreme simplicity of the design and 
the obvious strength of the parts made the machine 
eminently suitable for agricultural purposes, and we 
have authority for saying that, as might be expected, 
its total operating cost was far below that of steam 
tackle or agricultural tractors doing the same work. 
The type is one which from every point of view deserves 
the close attention of our own manufacturers, particu- 
larly those who specialise in cable ploughing tackle 
driven by internal combustion engines. 

The trials at Tonbridge were conducted under the 
supervision of Mr. H. G. Richardson, head of the 
Machinery Department of the Ministry of Agriculture, 
together with Mr. Thompson Close and Capt. J. B. Owen, 
engineers to the Department. The results, in conjunc- 
tion with those of previous trials of the series, will 
be analysed and tabulated in a forthcoming report on 
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** Drainage and Subsoiling Machinery,”’ in which. will 
be given mechanical details of all machinery tested 
with particulars of performance. It is intended in 
this report to reduce the cost of the operations per- 
formed by each machine to a common basis, so that 
useful comparisons can be made not only between the 
machines themselves, but as to the cost of machine 
versus horse or hand labour under any particular 
circumstances. The economic question will quite 
properly be given prominence, with a view to co- 
ordinating the increased yield of land drained in various 
ways with the cost of effecting the drainage. 





Tue Feperation oF British Inpustries.—The 
Federation of British Industries announce that it was 
unanimously decided at the meeting held on the 18th 
inst. to recommend at the forthcoming annual meeting 
that the Right Hon. Sir Eric Geddes be the president 
for the year 1922-23. The following gentlemen have 
been added to the list of vice-presidents: Mr. Arthur 
Balfour, Lord Col , Mr. A. K. Davies, Mr. George 
Garnett, Colonel RK. Morcom, Sir He White-Smith, 
Colonel D. B. D. Stewart and Sir George Sutton, Bart. 
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MODEL EXPERIMENTS ON DESTROYER 
PROPULSION.* 
By Haroutp E. Yarrow, C.B.E. 


Wirn your permission I should like to refer briefly 
to a particular branch of research work which has been 
the means of materially increasing the knowledge of the 
naval architect. I have collected some data of tests 
made from time to time in experimental tanks, the results 
of which clearly show the advantages accruing from 
carefully conducted model experiments. I have not 
attempted any comprehensive survey of the subject, 
but rather have selected a few examples in order to 
illustrate what has been accomplished in connection 
with high-speed vessels. 

Over fifty years ago the late Dr. William Froude 
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made of wave formation and variation of trim of the 
model at different speeds and depths,¥and the curves 
of effective horse-power in terms of speed, deduced from 
the experiments, are shown in Fig. 1. A feature of these 
curves is the appearance of a hump at certain points 
on each curve, indicating that the power rapidly increases 
at certain in conjunction with certain depths of 
water, and it will be noticed that as the depth of water 
becomes greater so this abnormal resistance occurs at 
higher speeds and is less pronounced. Even when running 
in a depth of water of 120 ft. there is a perceptible hump 
on the curve, showing increased resistance at that 
particular point. It will be seen, on further examination 
of the curves, that after the hump has been 





the effective horse-power is less for a given speed in 





90 ft. ‘and 120 ft. for the ship. ~ Careful observations were. 





1 indicates the effective horse-power of the destroyer as 
deduced from her trials. It will be noticed how closely 
the tank experiments correspond to the performance of 
the actual vessel. 

During the trial of this destroyer it was found, when 
running at a depth of about 40 ft. and the critical speed 
was being approached (that is, at the point of the curve 
just where the hump begins) that with a rise of boiler 
pressure of 25 Ib. only half a knot increase in speed was 
obtained, but when the pressure was increased by another 
25 lb. a rise of as much as 5 knots was obtained. The 
first 25 lb. was required to reach the top of the hump, 
whereas the next 25 lb. carried the vessel over the hump, 
and the extra resistance for the increased speed of 5 knots 
was comparatively small. 

When comparing the performance of similar vessels 
































































































































































































































shallow water than in deeper water. Further experi- | it is clearly necessary that the depth of water over which 
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the trials are made should be definitely ascertained, 
(7566.C) unless, of course, it is known that the —— is such as 
. , ‘ : " Pe thie not to influence the results. Trials have m made on 
carried out his famous experiments with H.M.S. Grey- 8000 “CRrisis one day at high water and on another day at low water 
hound, and obtained a ratio between. effective horse- with entirely different results, although all other condi- 
power and indicated horse-power. The thoroughness tions remained constant. From the curves in Fig. 2 
with which his experiments were carried out, and the it will be seen that a difference of 15 ft. in depth of water 


complete analysis of the results that was given, made 
them extremely valuable, and naval architects recognise 
how much they owe to Dr. Froude for his pioneer work 
in this direction. It will be remembered that from the 
results of the Greyhound experiments the basis of com- 


parison between the vessel and its model was established. |: 


In the early eighties a to: 
12 ft. 6 in. in breadth, witi 
was run at various speeds, and the indicated horse-power 
at these speeds recorded. The boat was subsequently 
towed, and the effective horse-power as well as the ratio 
of effective horse-power to indicated horse-power was 
obtained for different speeds. Experiments were then 
conducted in the Admiralty tank, which at that time 
was situated at Torquay, with a model of this vessel, 
and it was found that the effective horse-power calculated 
from the model results came within 3 per cent. of the 
results obtained when towing the full-sized vessel, 
showing, even when model experiments were more or less 
in their infancy, the accuracy that was obtained by early 
investigators. 

Some years later the influence of depth of water on the 
performance of high-speed vessels received considerable 
attention, and I briefly referred in my previous address 
to the effect of depth of water on speed in this type of 
vessel, I should like again to allude to this question 
by drawing attention to some tank experiments upon a 
model of a destroyer 225 ft. in length by 23 ft. 6 in. in 
breadth, with a displacement of 600 tons on a draught 
of 7 ft. 9 in. The tank was fitted with a false bottom 
so that the depth of water could be varied as desired, 
and the model was run over a range of speeds corre- 
sponding to from 11 knots to 33 knots, in six different 
depths of water equivalent to 20 ft., 30 ft., 45 ft., 60 ft., 


o boat 100 ft. in length by 





* Presidential Address delivered to the Institution 
of Engineers and Shipbuilders in Scotland, October 24, 
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(7566.F.) 
ments proved that to obtain the true performance of a 
vessel of this particular size at high speeds by eliminating 
entirely the effect of depth of water, it would be necessary 
to run her in water of not less than twenty-five times 
the draught of the hull. 

On another occasion a torpedo-boat destroyer of 
400 tons displacement was run at different over 
a carefully selected course having a depth of water of 
approximately 40 ft., to ascertain the effect of shallow 
water on speed, and also to com the results with the 
data obtained from model experiments. A model of this 
vessel, tried in a tank in depths corresponding to 30 ft. 
and 45 ft. for the ship, gave results which are shown 
by curves 2 and 3, in Fig. 2. The full black line marked 





makes a very considerable difference in power in the 
region of the humps. 

Many interesting and valuable tests have been made by 
various investigators with a view to reducing the re- 
sistance of high-apeed vessels to a minimum. A few 
years some experiments were carried out at the tank 
of the National Physical Laboratory, under the super- 
vision of Mr. Baker, with a model of a destroyer of 255 ft. 
in length by 265 ft. 7 in. in breadth, to ascertain the effect 
of parallel middle body on hull resistance. The firat 
series of trials was run at different speeds with the model 
having no parallel body. The second series was made 
with a similar model, having parallel body corresponding 
to 5 ft. for the ship and the bow snubbed a like amount. 
In the third series, the parallel body and snubbing of the 
bow corresponded to 10 ft. for the ship in each case. The 
trials were all made with a constant length, a displace- 
ment equivalent to 770 tons, and at speeds corresponding 
to from 22 knots to 42 knots, for the ship. Fig. 3 repre- 
sents the comparative curves of effective horse-power 
required at different speeds as deduced from the model 
trials. It will be seen that the insertion of parallel 
body and the snubbing of the bow is undesirable. With 
5 ft. of parallel body the effective horse-power is increased 
by about 6 per cent., and with 10 ft. of parallel body 
the effective horse-power is increased more than 10 _ 
cent. when r ing at speeds of about 40 knots. The 
best model (model A) was selected for a further series of 
trials to determine the effect of longitudinal trim, the 
displacement being kept constant and correspondi 
770 tons for the ship. Five conditions of trim 
chosen as follow :— 

1. With the bow 30 in. 
2. With the bow depressed 15 in. 
3. On even keel. 
4. With the bow elevated 15 in. 
‘5. With the bow elevated 30 in. 
Trials at speeds corresponding to 30 knots, 35 knots and 
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were 
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40 knots for the ship were run with each condition of 
trim, and the results shown in Fig. 4 indicate for a 
moderate trim by the stern a saving in effective horse- 
power of from 3 per cent. to 5 per cent. according to the 
speed, as compared to the even keel condition. Excessive 
trim by the stern, although possibly giving better sea- 
going conditions, caused increased wave-making and 
eddy-making at the stern. Trimming by the bow at high 
speeds caused a large wave, which, in some cases, rose 
up to the level of the forecastle deck of the vessel. 
From these results the best trim on which to run this 
particular design of destroyer was ascertained. 
Another series of trials was made with model A as a 
basis by, firstly, inserting 20 ft. of parallel body in the 
design so that the length was increased from 255 ft. to 
275 ft., referred to in the diagram as model B; and 
secondly, instead of adding 20 ft. of parallel body to 
model A, the same length was utilised in elongating the 
entrance, and is referred to in the diagram as model C. 
The models were all of the same beam, corresponding 
to 25 ft. 7 in., and of the same displacement, corre- 
sponding to 770 tons for the full-sized vessel. The models 
were run over a range of speeds corresponding to from 
22 knots to 42 knots for the ship, and the results are 
SS in Fig. 5. The advantage of lengthening the 
ull is at once apparent, and the curves also show the 
still greater advantage of using the extra length in 
elongating the entrance. For instance, model A at 
40 knots requires 15,000 effective horse-power, whereas 
— B at the same speed requires 14,300, and model C 
13,500. 
It is interesting to compare the curve of effective horse- 
»wer of model C with that of model A in curve 3, Fig. 3. 
30th these curves show the effective horse-power of a 
destroyer of 770 tons displacement, but model C repre- 
sents a vessel 275 ft. long without parallel body, and 
model A, curve 3 in Fig. 3, a vessel 255 ft. long with 
10 ft. of parallel body. The effective horse-power at 
40 knots for model C is 13,500, and the corresponding 
power for model A, at the same s , is 16,600. The 
comparison between these two models is a good example 
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THE METALLURGICAL ASPECT OF THE 
PRODUCTION OF COLD. 
By Cosmo Jouns, Sheffield.* 


METALLURGICAL smelting and refining processes have 
become standardised to a large extent, and are based on 
the assumption of the invariableness of the oxygen 
content of the atmosphere. Until Gayley, not so long 
ago, demonstrated that the seasonal variations in the 
aqueous-vapour content of the atmosphere could be 
controlled, in the air blown into the blast furnace, by 
refrigeration, it had been assumed that the moisture 
content of the atmosphere was beyond human control 
in metallurgical operations on a commercial scale. 
To-day the assumption of invariability in the oxygen 
ratio in the air used is firmly rooted in the minds of those 
who are operating metallurgical plants. 

Obviously the oxygen enrichment of the air would 
alter the conditions under which the metallurgical 
operations depending ss the oxidation of some fuel 
(carbon, silicon, phosphorus and sulphur) are carried 
out, Revolutionary changes would probably result. 
The processes employed and the types of plant used are 
the result of gradual evolution. Our knowledge of the 
reactions is imperfect and almost entirely restricted to 
what occurs when ordinary air is used. Though it would 
be difficult to predict the actual changes in practice, 
it is comparatively easy to review the possibilities. 
It is important to note that what is contemplated is not 
the use of pure oxygen, but the availability of a mixture 
of 30 per cent. or 40 per cent. of oxygen or even less. 

The modern blast furnace would undergo a striking 
change in design and arrangement, if it had no longer to 
handle the present huge volumes of dust-laden heated 
combustible gases to effect difficult heat exchanges with 
the incoming air in order to secure fuel economy. The 
hot-blast stoves would probably disappear or be much 
reduced in size. The furnace itself would be reduced 
in height, and the whole pig-iron plant would bear but 
little resemblance to the actual equipment. The 
R 





of the value of the data obtained from model experi 

In all the experiments described above the models 
were run naked, and the next series of experiments was 
conducted to ascertain the resistance of the various hull 
appendages. Information was required concerning the 
best position in which to fit the bilge keels to give the 
minimum resistance without impairing their efficiency in 
keeping the vessel as steady as possible in a seaway. It 
was necessary, therefore, to ascertain the general flow 
of the stream lines in way of the bilge keels, and to obtain 
this information small ; on spindles passing through 
the model and free to turn on their axes were fitted at 
different positions along the side of the model. The 
model was then towed, and the flags took up their 
natural positions in the stream lines along the hull, and 
these positions were duly recorded by indicators inside 
the model. The flags were placed about 1} in. apart, 
and over the length corresponding to the pro length 
of the bilge keel. It was found that at hig = the 
position which had been selected for the bilge keels and 
fitted to many vessels was not that of least resistance. 
It was a small matter to alter the position of the bilge 
keels in accordance with what the model experiments 
indicated as desirable, without affecting their usefulness 
in other respects. 

The same model was also tried with shaft brackets, 
shafting, and rudder separately in addition to the bilge 
keels, and experiments made at corresponding speeds 
varying from 26 knots to 40 knots. Fig. 6 gives the 
effective horse-power required for the various appendages, 
and the curve at the bottom of the diagram shows 
the aggregate effective horse-power of all the fittings, 
which represents approximately 8 per cent. of the 
effective horse-power of the naked model at about 
40 knois, 

By closely investigating the results of the experiments 
described, information is obtained regarding the direction 
in which the hull of the vessel and its appendages may be 
altered to reduce resistance. Even the power saved 
in an alteration to the position of the bilge keels is worth 
securing, a8 any saving in resistance yields a saving 
in horse-power for the same speed, and consequently 
a reduction of weight of machinery. Again less weight 
of vessel requires less horse-power to propel her at the 
same speed, so that any saving in resistance is far- 
reaching, and it is interesting to note that in a destroyer 
of about 255 ft. in length, with a displacement of 770 tons, 
for every ton weight saved the vessel will be 120 ft, 
further ahead at the end of each hour when running at 
high speed. 

From a practical or commercial point of view, it is of 
little use carrying out experiments with models unless 
the results obtained can be turned to good account 
and applied to the actual vessels, but even if any proof 
were wanted the few examples described are sufficient 
evidence of their value to the ship designer and of how 
by the expenditure of a comparatively small amount 
of money on research work, the performance of ships 
may be materially improved. 





Tue Brrrise Cast-Iron ResearcH ASssOctaTION.— 
The council of this association have appointed Dr. Percy 
Longmuir director of research. Dr. Longmuir will take 
up his duties on November 1. The offices of the associa- 
tion are Central House, New-street, Birmingham. 

PersonaL.-—Mr. Leonard G. Tate, secretary of the 
Electrical Contractors Association (Inc.), and other 
associations, has removed his offices to the Institution 
of Electrical Engineers’ Building, Savoy-street, Victoria 
Embankment, W.C. 2. The telephone number will be 
Museum 4088, the telegraphic address, remaining as now, 
“ Nafecta Phone, London.” 





B converter has been evolved on the assumption 
of an invariable oxygen content of the air blown in. 
Given the possibility of — and controlling the 
oxygen ratio the character of the process would com- 
pletely change. In the acid process the order in which 
carbon and silicon are removed depend upon the tempera- 
ture. In the basic process the phosphorus might almost 
certainly be oxidised before all the carbon was removed, 
and the injurious afterblow would be avoided, if we could 
control the temperature by varying the oxygen. 

From the thermal point of view the open hearth steel- 
melting furnace is costly, inefficient and complicated. 
If enriched air could be employed for the production of 
the fuel gas and for its ann a hewn combustion in the 
hearth, a startling beneficial alteration could be effected 
in the plant. The uni-flow furnace would become a 
possibility, and the design could be simplified. A neutral 
or oxidising flame would be at the command of the 
operator ; the melting and refining would be accelerated ; 
the waste gas of the furnace would be much richer in 
CO and, with added oxygen, would be ideal for blowing 
into the gas producer, so that a fuel gas rich in CO could 
be supplied to the furnace. 

The possibilities would be as great in copper smelting. 
Pyretic smelting would lose many of its difficulties and the 
bessemerising of copper matte would be accelerated. Most 
important of all would be the possibility that the waste 
gases, now difficult to handle owing to the vast volume 
of inert gases present, could be utilised for the recovery 
of their sulphur content. In general, whether the 
fuel to be burnt be carbon or silicon, sulphur and phos- 
phorus, greater freedom for advance in metallurgical 
practice would be obtained. it 

Since pure oxygen would not be required, but a 
variation of the oxygen percentage between 20 and 40 
would be sufficient, the problem is quite different from 
that of preparing pure oxygen. Dr. Cottrell pointed 
out in 1920 (Chemical and Metallurgical Engineering, 
July 14, page 53) that the energy theoretically required 
to separate the oxygen and nitrogen of the air is only 
1 per cent. of that required for the production of electro- 
lytic oxygen. A cycle requiring 30 h.p.h. per 1,000 cub. ft. 
of oxygen would be ruled out at once. The production 
of 1 ton of pig-iron requires in this country 140,000 
cub. ft. of air at N.T.P. Separation of O and N by 
centrifugal methods does not appear hopeful. Can 
any refrigerating system be devised to give oxygen- 
enriched air at a commercial price? Any such system 
should be able to use as the source of the energy it needs 
the sensible or potential heat of the products of the 
metallurgical process where it is employed, if carbon 
be the fuel used. If a reactable cycle for partial separa- 
tion of the mixed gases—complete separation not being 
wanted—could be disclosed, a vast field would be avail- 
able for the utilisation of enriched air. If that cycle 
cannot be made to operate on economical lines, then the 
production of cold would not appoes to be so attractive, 
and the discarded barium-oxide process must re- 
investigated. Its old fault, that it did not give pure 
oxygen, may be one of its virtues. The working tem- 
perature at which, with varying pressure, barium oxide 
absorbs or evolves oxygen is kn wg | within the range 
of the now available impermeable alloys which resist 
oxidation. 

The temperature required can be supplied by the 
sensible or potential heat of the waste in many 
metallurgical operations. If refrigeration fail as a method 
of giving enriched air, then substances of similar proper- 
ties to barium oxide require careful investigation. 





* Contribution to the discussion on ‘“‘ The Generation 
and Utilisation of Cold,” held by the Faraday Society 
and the British Cold Storage and Ice Association, Monday, 
October 16. Abstract. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel._-Despite the improved condition of 
order books and the marked increase in inquiries for 
practically all classes of steel and engineering products, 
the large majority of manufacturing concerns are barely 
covering current expenses. Maintenance of idle plant 
in an efficient condition in readiness for revival alone 
constitutes a heavy burden. At the same time con- 
fidence is shown in the ability of local industry to weather 
the depression. The basis of steel output is still being 
widened, special attention being given to the rolling 
and forging of alloy steels. The placing of contracts 
for the two new battleships sanctioned under the 
Washington Conference Agreement is awaited with keen 
local interest. It is expected that the work will be 
divided between Clyde and Tyneside establishments, 
and that Sheffield will benefit indirectly by sub-contracts 
for the supply of machinery and materials. A moderate 
tonnage Hi armour steel is still going abroad. The 
total weight shipped last month was 357 tons, valued 
at 69,0007. The most hopeful feature of the current 
position indicating that the trade barometer is moving 
in the right direction is the increased number of certifi- 
cates of origin issued on account of goods despatched 
to Colonial and foreign countries, a steady increase in the 
turnover at the Clearing House of local banks, and a 
continued rise in local railway receipts. British and 
foreign electrification schemes have already furnished a 
moderate amount of work in the provision of machinery 
and structural steel. A close watch is being kept on 
developments in the Argentine and Czecho Slovakia. 
Locomotives are on order from the South Indian and 
the Indian Peninsular Railways. Work is proceeding at 
Messrs. Vickers, Limited, on contracts for large-sized 
water turbines for India and New Zealand. The improved 
position of colliery companies resulting from the in- 
creased exports of the past three or four months has 
resulted in the placing of orders for renewals of imple- 
ments, apparatus and stores. The agricultural section 
is recovering at a very slow rate, but rolling-mills 
supplying Lincolnshire makers of machinery are again 
working continuous shifts. The least satisfactory 
recovery is in alloy steels and special tool steels. The 
high level reached by foreign tariffs coupled with the 
unsatisfactory state of the general engineering trade, 
makes expansion a difficult matter. For the time being, 
at any rate, business with America in high and 
alloy steels has been suspended by the operation of the 
Fordney Tariff Measure. Steel and iron shows no 
quotable change. The chief demand is for basic materials. 
Six big furnaces recently restarted on the outskirts of 
Sheffield are producing 4,000 tons of ingots a week. 
Sheffield manufacturers are offering strong opposition 
to the Smoke Abatement Bill. They claim that high 
carbon steels cannot be dealt with satisfactorily in 
smokeless furnaces either for rolling, forging or annealing. 
The committee of manufacturers, which has had the 
matter specially under consideration, in a report issued 
this week states “It is inconceivable that the Govern- 
ment would consent to pass an Act which would have 
the effect of shutting down the whole of such plant in 
Sheffield.”’ 


South Yorkshire Coal Trade.—The market for best 
steams is dominated by export requirements. German 
Severe: yas continue to increase in value and tonnage. 

ondary grades are less in demand, but collieries are 
not overstocked. Apart from contract deliveries to 
railway companies, home business is unsatisfactory. A 
heavy surplus of slacks is on offer at specially cut rates. 
Gas cael leew improved with the increased consumption 
resulting from seasonal change. House coal also dis- 
ae a rather firmer tone. Collieries are well booked 
orward for the better classes, though inferior grades 
continue slow. Quotations :—Best branch handpicked, 
328. 6d. to 348. 6d. ;. Barnsley best Silkstone, 28s. to 30s. ; 
Derbyshire best brights, 24s. to 25s.; Derbyshire best 
house, 21s. 6d. to 22s. 6d.; Derbyshire best large nuts, 
18s. 6d. to 208. 6d.; Derbyshire best small nuts, 15s. 
to 16s. 6d.; Yorkshire hards, 20s. to 21s. ; Derbyshire 
hards, 19s. to 20s. 6d. ; rough slacks, 8s. 6d. to 10s. 6d. ; 
nutty slacks, 7s. 6d. to 8s. 6d.; smalls, 3s. to 5s. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Producers of Cleveland 
ig-iron are well sold, chiefly to America, and buying 
or the United States continues, but home demand is 
only moderate, and Continental inquiries are few, the 
comparatively cheaper iron of other districts capturing 
markets that have hitherto drawn most of their supplies 
from here. Forge quality is fairly plentiful, but all other 
grades of Cleveland pig-iron are still very scarce and 
difficult to pure to any extent for early delivery. 
There is likelihood of one or two more idle furnaces 
being re-started. Quotations stand :—No. | and siliceous 
iron, 978. 6d.; No. 3 G.M.B., 928. 6d.; No. 4 foundry, 
90s.; and No, 4 forge, 85s.—all f.o.t. makers’ works 
or f.o.b. Tees. 


Hematite.—The considerably improved _ statistical 
situation has strengthened the hand of East Coast 
hematite makers. Stocks have been a good deal drawn 
upon, and some producers have not only no iron on hand, 
but have disposed of their output a few weeks ahead. 
Other firms are not so fereunaauy placed, and they offer 
Nos. 1, 2 and 3 at 92s. 6d. for home purposes, or for 
shipment overseas No. 1 is put at 93s. 


Foreign Ore.—Sellers of foreign ore are keen to secure 
orders, but the price concessions they are prepared to 
make fail to tempt consumers, several of whom are still 
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carrying considerable stocks, and have fairly good 
supplies yet to come forward against contracts made. 
It is understood that business could be put through 
on the basis of 22s. 9d. c.i.f. Tees for best rubio. 


Blast-Furnace Coke.—Values of Durham blast-furnace 
coke keep on a high level, but local users refuse to 
pay the figures named, and firms having to purchase 
report they are able to obtain supplies at a good deal 
below the recognised market quotation of 31s. for average 
qualities delivered, sellers being prepared to meet old 
customers. 


Manufactured Iron and Steel.—There is a distinctly 
better feeling in manufactured iron and steel, but there 
is still vast room for improvement. However, a few 
steel orders have been secured, and a little more plant 
is in operation. Export business can be put through 
at below the following quotations which rule for local 
delivery :—Common iron bars, 101. 108. ; iron rivets, 1110. ; 
steel bars, 9/.; steel billets (soft), 7/. 10s.; steel billets 
(medium), 81. ; steel billets (hard), 8/. 5s.; steel boiler 
plates, 12/. 10s.; steel ship, bridge and tank plates, 
91. to 9. 10s. ; steel angles, 8/. 15s. ; steel joists, 9. 10s. ; 
tees, 10/.; heavy sections of steel rails, 9/.; fish plates, 
14/. 10s. ; black sheets, 12/.; and galvanised corrugated 
sheets (No. 24 gauge, in bundles), 16/. 10s. The cost of 
conveyance is added to the foregoing quotations for home 
delivery to customers at a distance. 





NOTES FROM THE NORTH. 

Gtascow, Wednesday. 
Scottish Steel Trade.—The past week has again been 
one of some anxiety to the Scottish steel makers because 
of the small number of contracts being placed. Day-to- 
day orders are all too common, and this position will 
continue until the parliamentary elections are over, 
after which it is ho that the present want of confidence 
on the part of consumers will pass away and more stable 

conditions come into being. The prospect of the placi 
of an order for a new battleship on the Clyde has parare. | 


a decidedly good feeling, and with the fixing of occasional: 


contracts by the local shipbuilders—one last week and 
another this week—the outlook for ship plates, &c., is 
certainly getting a little better. The mills, however, 
are still moving very slowly, and structural sections are 
in poor demand. Makers of black sheets are beginning 
to find things rather stiff, as there has been a slackening 
in the export demand for the thinner gauges, while there 
is little business going through for the heavier sheets. 
The shipping trade generally is far from satisfactory. 
Prices show little or no change, and the following are 
the current quotations :—Boiler plates, 12/. 108. per ton ; 
ship plates, 9/. per ton; sections, 8/. 15s. per ton; and 
sheets, } in., 10/. 5s. per ton, all delivered Glasgow 


Malleable Iron Trade.—There has been no sign of 
any improvement in the malleable iron trade of the 
West of Scotland since last report and the position is not 
very reassuring. The home demand is of a very limited 
nature and inquiries are poor, while there is extremely 
little being done on export account. No e¢ 
been made in prices, and ‘“‘ crown” bars are quoted at 
101. 108. per ton, delivered Glasgow. 


Scottish Pig-Iron Trade.—A fairly steady tone con- 
tinues in the Scottish pig-iron trade, but home prices 
are inclined to be less firm. Foreign shipping is still the 
mainstay of the industry and the returns are very satis- 
factory. On the other hand there is a decided lack 
of demand from home consumers, and as general trade is 
very quiet still the prospect of a local buying movement 
seems still rather far off. Hematite iron is in poor 
demand. The following are to-day’s prices :—Hematite, 
5l. 7s. 6d. per ton, delivered at the steel works ; foundry 
iron, No. 1, 5l. 5s. per ton; and No. 3, 5l. per ton, both 
on*trucks at makers’ yards. During the week ending 
last Saturday, October 21, the shipments from Glasgow 
harbour totalled 7,844 tons, all of which, except some 
73 tons, went foreign. For the corresponding week last 
year the shipments were only 174 tons. The total 
amount shipped up to date this year is now 74,259 tons— 
67,375 tons abroad and 6,884 tons coastwise. 


Shipbuilding:—Contracts recently placed with Clyde 
shipbuilders include the following: One vessel of 
speconinataty 7,500 tons to be built by Messrs. Scotts’ 
Shipbuilding and a Company, Limited, 
Greenock ; one vessel for the Clyde Shipping Company, 
Glasgow, to be built by Messrs. Aianondor Deamon and 
Sons, Linthouse, Govan. This steamer will be of 1,560 
tons gross, and 270 ft. long, and is for the general carrying 
trade of the owners. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
The Coal Trade.—The threatened general strike of 
coal miners in South Wales over the non-unionist 
question which was to have taken on November 1, 
has to all intents and p abandoned. At 


urposes 
many collieries the men have‘flatly refused to hand in| refi 


their notices, and it is expected that a delegate meeting 
will soon be held to consider the position. _It is, however 
significant that the dispute at Ebbw Vale has been 
settled and that the pits, which employ some 5,000 men, 
are to be re-started on Monday. t is a fortnight ago 
since an agreement was réac between the men’s 
representatives and the company, but the latter refused 
to re-start the pits in view of the i 

strike. That obstacle has now been removed. Generally 
the coal market has developed a stronger tone. This is 
espécially the case in regard to the better qualities of 
large coals which are ful y sold for this month, and in 
some cases also over November. Of late comparatively 
small orders have been coming in from the Continent 


threatened non-unionist. 
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for cargoes, and in the aggregate these amount to a 
substantial quantity, while Ttaly and South America, too, 
have been buying freely during the last eouple of weeks. 
Best Admiralty large is now firm at 17s. 6d. to 28s. 6d., 
with Monmouthshire round 25s. 6d. and dry 288. 
to 29s. Smalls, however, are still erratic, though not 
so plentiful as was the case a week ago. The best steams 
command about: 16s. to 16s. 6d., with other grades in 
proportion. Anthracite descriptions continue steady, 
with Big Vein large at 60s. and French and stove nuts 
at 72s. 6d. Exports of coal as cargo from South Wales 
last week were diminished largely as a result of stormy 
weather and the non-arrival of expected to 
consequent dislocation in loading operatings. In all 
394,733 tons of coal were exported of which 120,409 
tons went to France, 74,759 tons to Italy and 38,577 tons 
to South America. Shipments to the United States and 
Canada amounted to 27,437 tons, of which 20,637 tons 
went to the States and 6,800 tons to Canada. In all 
1,426,013 tons of Welsh coal have now been shipped across’ 
the Atlantic and something like another 350,000 tons 
are still to be lifted. 


Shipping Company Failure.— Shareholders in the 
Westville Shipping Company, Limited, Cardiff, have 
received a notice calling an extraordinary meeting 
to pass the following resolution: “That it has been 
proved to the satisfaction of the company, that the 
company cannot by reason of its liabilities, continue its 
business, and that it is advisable to wind up the same, 
and accordingly that the company be wound up ‘volun- 
tarily in accordance with the Companies’ Acts, 1908 
to 1917, and that Mr. Clifford Henry Longdon Griffiths, 
A.C.A., of Merchants Exchange, Cardiff, chartered 
accountant, being the nominee of the bank, be appointed 
liquidator for the purpose of such winding up.’ The 
balance sheet shows that the liability. to the bankers is 
96,386/., and that a loss of 31,093/. was sustained in the 
past two years. The ——— owned three steamers 

ting 2,340 tons deadweight, which cost 148,400/. 
The chairman of the Board of Directors was Sir John 
Daniel, Cardiff. 








Norrs-East Coast INnstiruTion of ENGINEERS AND 
Suresvrtpers.—This Institution has issued a pro- 
gramme for the thirty-ninth session, 1922-23. ‘Lhe first 
meeting for the reading and discussion of papers is being 
held to-day, when Mr. W. Dinwoodie ‘will contribute a 

on ‘* Wave Transmission of Power.’’ Other meet- 

will follow — at fortnightly intervals until 

April 20, 1923. The meetings are at Bolbec Hall, 
Newcastle-upon-Tyne. 





Tue Frencno Arronavricat Socrery.—The ‘Société 
Francaise de Navigation Aerienne has issued ‘the ~ 
he 


me of its meetings for the session 1922-23. 
rst meeting was held on the 18th inst., when Dr. Magnan 
read a on gliding, and Mr. Drosne a paper on the 
laws of air resistance. Other are announced 
to be read’ at regular intervals, to June’ 20. The 


has | meetings are held‘at 9 p.m. in the hall of the Société’des 


Ingénieurs Civils, 19, Rue Blanche, Paris. 





Tue AssociaATION OF MANUFACTURERS OF NON- 
CorRoDIBLE AND AntI-Corrosive Propucts.—A - 
ments have been made for the preliminary meeting of this 
association, to be held on Tuesday, the 31st -inst., at 
2.30 p.m., at Room 1, Caxton Hall, Victoria-street, 
S.W. 1. The organiser, Mr. W. R. Douglas Shaw, will 
be available in the interim on weekdays between 11 a.m. 
and 1.30 p.m., at the temporary offices, 84, Baker-street, 
W. 1. Further information may be obtained from him 
at these offices. 


Tue INsTITUTION OF MECHANICAL ENGINEERS’ Con- 
VERSAZIONE.—The conversazione of the Institution of 
Mechanical Engineers this year marked a departure from 
previous custom: In the first place in order to avoid 
the rather uripleasant overcrowding which has been 


‘experienced at the Institution’s functions of this 


character, the conversazione held on October 19, of this, 
ear, took place at the Hotel Cecil, Strand, W.C. 2. 
he guests were received by the President, and Mrs. Hele- 
Shaw, and council, and the feature of the evening was 
a dance which was much ye bo by those present. 
Between three and four hun ‘members and ‘friends 
were present during the evening, and the whole event was’ 
panetbered eminently successful, and a pleasant c 
from the functions previously held at the Institution 
in Storey’s Gate. 





Tue Rupce-WuiTwortH Research LABORATORIES.— 
The research laboratories of the Rudge-Whitworth 
Someeer Limited, of Coventry and Bi m, have 
now established for twenty-one years, and’ to mark | 
the event the company has issued a booklet ‘describing 
the chief activities of the laboratories. These have been 
erred to more than once in ourcolumns. It is interest- 
ing to note that the laboratory ment is now on a 
commercial footing, and does more than support itself 
by the revenue which’ it earns. Its chief of 
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NOTICES OF MEETINGS. 


Tae InstirvTion or Mecuanicat ENGINEERS.— 
Friday, October 27, at 6 p-m., at Storey’s Gate, St. 
James’ Park, 8.W. 1. Adjourned discussion on “ The 
Use of the Turbo-Compressor for Attaining the Greatest 
Speeds in Aviation,” by Professor Auguste Rateau. 
Friday, November 3, at 6 p.m., Lecture on “ Repairs 
to the Roof of Westminster Hall,” by Sir Frank Baines, 
C.B.E., M.V.0, 


Tae Instrrure or Merats: 





Norra-Bast Coast 


and | Secrion.—Friday, October 27, at 7.30 p.m.,*in the 
E eri Lecture 


Electrical Theatre, Armstrong 
College, Newcastle-on- Paper on “ The Production 
of Large Metallic and Some of their Properties,’’ 


by Professor H. C, H. Carpenter, F.R.S. 


Tae Juntor Instirrvrion or HBwormerrs,—Friday, 
October 27, at 7.30 p.m., at 39, Victoria-street. Question 
and General ‘Discussion Evening. 

Tue Instirvrion oF Crvi Enorvesrs: Yorksuire 
AssociaTion.—Friday, October 27, at 7.30 at p.m., 
the Philosophical Hall, Leeds. Presidential Address 
by Lieutenant-Coldnel M. M. Bidder, D.8.0., MInst.C.E. 
Discussion of future policy of the association will take 
place afterwards. 
Pie Ensgy treo Iron anv Sreet Iwetervre.— 

turday, October 28, the Openi i of the 
Session will be‘held at the Bducosice thou ae James’ - 
road, i the president, Mr. Jos. Payton, 
will give a short address to be followed ‘by ‘an address 
by the vice-president, Mr. F. J. Cook, on his American 
experiences ‘in connection with the Iron’ aiid Steel 
Industries. Chair'to be taken at 7.15 p.m. 


Tae Braprorp’ Encineertnc Socrery.—Monday, 
October 30, at 7.30 p.m., in the Hall of the Bradford 
Technical College. ture by Mr. A. J. H. Blverson, 
on “ The Oscilloscope and its Application.” 

Tae InstirvuTionN or Rattway Sienat Enoineers 
(IncorPoratTeD),—Wednesday, November 1, at'3 p.m., 
at the Institution of Electrical Engineers, Victoria 
Embankment, W.C.2. R d di ion of Mr. T. 8. 
Lascelles’ paper on ‘‘ Weissenbruch’s Signal System on 
the Belgian State Railways.’’ The reading of Mr. J. 
Holt’s paper on “ A Few Remarks on Railway Accidents ” 
is postponed. 

Tae Iwnstrrvuttion or Locomotive ENGINEERS : 
Scorrish Crnrre.—Thursday, November 2, at 7.30 

.m., in the Societies’ Room, Royal Technical College, 
Brose strech, G w. Opening Meoting of the Session. 
Address by Mr. Walter Chalmers, Chief Mechanical 
Engineer, North British Railway Company. 


Tae Iwnstrrvrion or Etecrrican ENneomnerrs.— 
Thursday, November 2, at 6 ower Inaugural Address 
by Mr. Frank Gill, president. Presentation of premiums. 


NorTHamMpTon ENGINEERING CotteGre ENGINEERING 
Socrery, Lonpon.—Thursday, November 2, at 5.30 p.m. 
A paper on “ Floating Docks” will be read by Mr. 
Grixoni. The chair will be taken by Mr. C. E, Larard, 
M.Inst.C.E., M.I.Mech.E. 


THE ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRavGutTsMEN.—Friday, November 3, at 7 p.m., in the 
Memorial Hall, Farringdon-street, E.C. Address on 
“* Adult Education,” by Lord Haldane. 


Tue Junior InstirvTiIon or EnGiverrs.—Friday, 
November 3, at 7.30 p.m., at 39, Victoria-street. 
Lecturette, “‘ Laminated Springs,” by Mr. T. H, Sanders, 
M.I.Mech.E. 











West Yor«ksHtre Merattureicat Socrery.—This 
society has issued its programme of meetings for the 
winter session. The meetings are to be held in Hudders- 
field, Halifax, Bradford and Leeds, commencing to- 
morrow, the 28th inst. The papers will deal both with 
ferrous and non-ferrous metals. 





Betts or Stemens-Martin Sreet.—Most of the 
church bells having been melted down in Austria and 
Germany during the war, the question now is how~to 
replace by less ex ive products. According’ to 
J. Hruska, Pribram, Bohemia (Stahl und Hisen), of 
cast Siemens-Martin steel give practically the same tone 
as ‘the old bells of the same size and are much lighter in 
weight, whilst crucible steel bells, which were first tried, 
give relatively higher tones. As regards purity of tone, 
crucible steel is undoubted] erable to open-hearth 
steel. Decorations on the should be avoided, as 
they interfere with the ease of casting and with the 
purity of the note. The moulds should be coated inside 
twice, and the rough casting turned true and then made 
rustproof in some way, which he regrets not to be able 
to explain. — 





‘Frerno-Concrete Boarts.—A recent report on the 
experience gained with ferro-concrete boats on German 
canals, is unfavourable, though they were found or 
to most canal barges in one t, i€., as the 
resistance to motion. On the Ems-Weser Canal ferro- 





revenue are the ction of gauges of various kinds, 
micrometer , case- compounds, 
SF ease rust-pr' processes, portable 

i testing appliances, w op microscopes, &c. 


All these were developed in the first place to meet the 
needs of the company, but have been put on the market 
for the benefit of other manufacturers. i 
the department was established in 1901 it has been in 
charge of Mr. H. L. Heathcote, B.Sec.(Lond.), M.Sc. 
(Birmingham), F.1.C., to whose ability its suctess is 
very largely due. 





te boats about 200 ft. in length with nearly 30 ft. 
beam and about 6} ft. it, carrying about 750 
tons, were more easily towed the wanes barges 
coming from the Rhine, Weser and Elbe ; the decrease in 
resistance in fact rose nearly to 50 per cent. in .séme 
cases, although the concrete boat as such’ is / i 
than the common barge. The chief trouble was’ that 
the boats would not stand either the rough shocks, to 
which canal towage exposes them, nor the winter frosts. 
The lesser resistance was chiefly ascribed to the more 
scientific lines of the boats, a feature to which more 
attention will now be paid in barge construction. 
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LOCOMOTIVE COALING PLANT AT CREWE; LONDON AND NORTH-WESTERN RAILWAY. 
CONSTRUCTED BY THE MITCHELL CONVEYOR AND TRANSPORTER COMPANY, LIMITED, ENGINEERS, LONDON. 


(For Description, see Page 511.) 




















Fie. 39. Crapie Loapep with WAGON AT THS COMMENCEMFNT OF THE Horst. 














Fie. 40. Tank Locomortve seme Coaep. . 41. Iwrertor or THE Wrson Room. 
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to the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
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FRIDAY, OCTOBER 27, 1922. 


THE ACTIVITIES OF THE INSTITUTION 
OF MECHANICAL ENGINEERS. 


Tue Institution of Mechanical Engineers is now 
seventy-five years old, and during the whole of 
this period it has played a predominant réle in the 
advancement of mechanical engineering in this 
country. We hear to-day much—indeed, from some 
quarters, almost too much—as to the importance 
of research, and the younger generation is apt to 
believe that the recognition of this need is rela- 
tively recent. Nevertheless, as is pointed out in 
the able and interesting presidential address of Prof. 
Hele-Shaw, of which we publish a full abstract on 
page 538, the Institution of Mechanical Engineers 
realised as far back as 1879, the eminent desira- 
bility of systematic experimental investigation of 
certain problems then confronting the engineer. 

Three were specially prominent at the time. 
Thus the growing use of steel had brought home to 
the boiler-maker and. shipbuilder the fact that he 
knew relatively very little as to the physical-and 
mechanical properties of the new material. Many 
firms, of course, were devising rough and ready 
experiments of their own, but it was very evident 
that much more was needed, and the Institution 
decided accordingly to step into the breach and 
appointed a committee to carry through the pro- 
posed investigation. At the same time it was felt 
that much still required to be learnt as to the 
strength of riveted joints, the more especially as 
there was no a priori certainty that it would be 
prudent to treat steel in precisely the same way as 
wrought iron. A second committee was accordingly 
constituted to conduct this research, and their 
reports, which included the compilation of a most 
able summary of the work of their predecessors, 
added new experimental data of the utmost value. 
This report has largely governed subsequent prac- 
tice both here and abroad. 

Still a third problem was urgent at the time. 
The then recent introduction of the dynamo had 

















given rise to a demand for speeds of rotation in 
excess of all ordinary experience in the construction 
of heavy machinery, and a third committee was 
accordingly appointed to investigate the subject of 
frictional resistances at high speeds. This third 
research culminated in the experiments of Beau- 
champ Tower, which, highly instructive as they 
were in themselves, have become classic, since they 
constituted the basis on which Osborne. Reynolds 
founded his epoch-marking work on the theory of 
lubrication, which, as further developed by Mr. 
Michell, alone made practicable the construction 
of the Hood, in which some 36,000 h.p. are trans- 
mitted through a single propeller shaft. To take 
this power, a thrust block of the ordinary type 
would have been of the impossible length of. some 
20 ft. to 25 ft. We do not recall the exact cost to 
the Institution of this investigation into journal 
friction, but as one of its ultimate results, the 
Admiralty have admitted a saving during the war 
years of something like 500,000/. in the cost of 
lubricating oil. This one research, therefore, would 
very much more than justify the total expenditure 
of the Institution on research during the last sixty 
years, which has, it appears, amounted to between 
13,0007. and 14,0001. The precedent set in 1879 has 
been consistently followed since, and we thus owe 
to the Institution much of our knowledge of the 
properties and constitution of alloys. 

Another interesting research organised by. the 
Institution had to do with the efficiency of marine 
engines as to which the vaguest ideas prevailed, 
and concerning which many extravagant claims 
were made. In the early days of the triple-expan- 
sion engine, for example, builders quite frequently 
recorded coal consumptions of 14 lb. to 1} Ib. of 
coal per i.h.p. hour, and the coal used was, moreover, 
far from being of exceptional quality. 

More recently the Institution arranged for an 
inquiry into the efficiency of the nozzles and guide 
blades used in steam turbines. The necessity. for 
this was very patent at the time, as two very serious 
anomalies required explanation. In the first place, 
many careful observers had recorded discharges in 
excess of the theoretical, and, in the second, the 
experiments on nozzle efficiencies made at Charlot- 
tenburg led to conclusions in flat contradiction 
to actual practical experience. Fortunately, it 
was found possible to clear up the first of these 
anomalies without further experimental data, but 
the obvious unreliability of the Charlottenburg 
tests showed the need for further research ‘with 
improved apparatus. A committee was accordingly 
appointed to pursue this investigation, but, unfor- 
tunately, the war not only greatly delayed the 
commencement of the experiments, but has added 
most seriously to the cost. It is hoped, neverthe- 
less, that this will prove to be justified by thé’ very 
high degree of precision attained, and the accord 
established between experiment, experience and 
theory. 

At the outset the decision of the Institution to 
engage in research met with some slight opposition, 
originating in part, perhaps, with those who, having 
had the courage and enterprise to take up the 
new processes and manufactures, had acquired 
much useful experience, the commercial value of 
which was threatened to be discounted by the 
investigations of the various Research Committees. 
To-day the suggestion is again made that the policy 
of subsidising research should be abandoned, 
particularly in view of the fact that there are now 
a number of institutions specially devoted to 
research work. No doubt these will be quite 
capable of dealing adequately with many investi- 
gations akin to those previously financed by the 
Institution, but this is not likely to prove true in 
all cases, though the mere work of measurement 
might no doubt often be left them, even in cases 
where it might well be advisable for the Institution 
to fix by a committee the character and scope of 
the experiments to be made. 

At the same time that the Institution was in- 
augurating research schemes, it was giving hearty 
support to plans for improving the technical educa- 
tion of the rising generation of rs. Since 
1879 technical colleges have multiplied largely and 
many Universities now give a degree in engineering. 
The standard demanded varies, however, very con- 
siderably, and we have frequently had papers 
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proffered for publication in ENGINEERING by men, 
who in spite of their degree, have shown themselves 
far from well grounded in mechanical principles. 
In a recent publication an American engineer has 
called attention to a similar condition of | affairs 
in the United States, where he observes students 
are being taught to calculate instead of being re- 
quired to think. It would be excellent if the Institu- 
tion of Mechanical Engineers could do something 
towards establishing a more uniform standard 
of qualification for degrees in engineering. As 
regards the membership of the Institution itself 
insistence on a very high standard of theoretical 
knowledge would be inadvisable, since a man, 
excellent both as an organiser and a mechanic, may 
have but the haziest ideas as to the laws of motion, 
and yet be turning out very sound engineering work 
along his own special line. Indeed, where ex- 
perience is ample, theory helps but little, and by 
the gradual accumulation of experience the mechani- 
cal engineer of the past did succeed in constructing 
excellent steam engines, although he would probably 
be incapable of securing to-day a pass in an 
elementary paper on thermodynamics. Although 
experience is the most effective of teachers, the 
course is long and the fees high, and whilst, in almost 
all works, it suffices for the needs of to-day, it 
frequently affords but little help towards solving 
the problems of the morrow. A notable instance 
of this arose when the introduction of the marine 
steam turbine on destroyers, rendered obsolete much 
of the extensively acquired experience of foreign 
builders and gave rise accordingly to disquisitions 
on the worthlessness of the new departure, which 
make amusing reading to-day. A fair technical 
education is accordingly desirable even in the case of 
those engaged in highly specialised and standardised 
branches of engineering, and the Institution of 
Mechanical Engineers recognised this when it 
inaugurated its examinations for membership, the 
high value of which is evidenced by the fact that 
on the last occasion the candidates numbered 500. 
Realising, however, that such examinations may 
prove a bar to many capable engineers not in their 
first youth, the council do not insist on this examina- 
tion in the case of a candidate more than 33 years 
old, but may require the presentation of a thesis 
on some technical subject if uncertain as to his 
standard of attainments. This alternative to the 
examination was extended to, and proved a great 
boon to, many whose careers were interrupted by 
the war. 

As one result of this policy of ensuring that 
members of the Institution shall be fully qualified, 
the Army Council now accept the associateship as a 


qualification for officers’ pay in the Army Service| Pp 


Corps, the Tank Corps, and in the Royal Engineers. 

lif addition, the Institution has borne in mind 
the needs of those of the younger generation who are 
unable to attend other than evening classes owing 
to being engaged in practical work in the shops. 
In conjunction with the Board of Education, 
national certificates and diplomas are now granted 
to apprentices and improvers, mechanics and 
managers, who are unable to take complete college 
courses. The regulations governing the award of the 
certificates in question have been laid down in 
conjunction with the Board of Education, but 
appear to be open to one criticism, viz., that no 
provision is made for those who, being employed in 
villages or in the smaller towns, are unable to attend 
even evening classes, but have to supplement their 
frequently varied and valuable practical experience 
by private study, or with the aid of correspondence 
schools, As matters stand it would seem, that 
however high the standard thus attained, no candi- 
date will be eligible for a national certificate or 
diploma unless he has not merely attained the 
standard demanded, but has achieved this desired 
end in a specified way. 

It has been the established custom of the Institu- 
tion to hold country meetings in addition to those at 
headquarters, but of late years it has been apparent 
that something more was needed, since, in the 
very nature of things, a considerable interval was 
bound to elapse between successive meetings in 
the same district. Accordingly steps were taken 
to form local associations of which there are now four 
in highly successful operation. In addition to other 
acd vantages this arrangement has made it practicable 
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to hold the examinations for membership simul- 
taneously at these centres and in London. 

Amongst the interesting suggestions in the_presi- 
dent’s address is one for greater freedom of inter- 
course between the Institution of Civil Engineers 
and the Institution of Mechanical Engineers. In 
America, thanks to the 'munificence of the late 
Mr. Andrew Carnegie, all the principal engineering 
societies having their headquarters in New York, 
are housed in the same building, and arrangements 
have been made by which the library facilities of 
each body are open to members of all the others. 
This arrangement, of course, has many advantages, 
particularly in the facility it affords for the 
establishment of an exceptionally valuable library ; 
but under existing conditions there are grave 
difficulties in the way of its adoption here. 








PRODUCTION METHODS AND THE 
TECHNICAL MAN. 

In the end, the soundness of any ‘piece ‘of 
engineering design is measured by its success in 
the commercial sphere, and the most brilliant 
mechanical device will come to nothing unless it 
is capable of being made and sold at a reasonable 
price. This condition must make methods of 
manufacture, and even methods of selling, if not 
the first interest, at least an ancillary interest of 
every engineer. Our technical institutions have 
usually taken the position that matters of this 
kind are outside their spheres, and certainly it 
would be very undesirable were they to lose sight 
of, or touch with, the technical interests which are 
their chief business. It is well, however, that at 
times the engineer proper should give some attention 
to the manufacturing and production problems 
which so nearly affect his interests and prosperity. 

This point of view. was emphasised by two 
presidential addresses which were delivered last 
Friday. At the North-East Coast -Institution of 
Engineers and Shipbuilders, the new president, 
Sir Archibald C. Ross, in raising the question stated 
that although he might be considered to be travelling 
outside the usual province of the Institution, yet 
such matters affected the ‘country’s prosperity 
so vitally that one was bound to give them close 
attention. At the Institution of Production 
Engineers, Mr.. Max R. Lawrence, the president, 
naturally did not find it necessary to strike an 
explanatory note when referring to production 
problems, but adopted somewhat the same attitude 
as Sir Archibald Ross when suggesting that the 
Institution of Production Engineers should not 
hesitate to deal with questions of cost and selling 


rices. 

Sir Archibald Ross gave the name “ method” 
to the factor in industrial life which, while apart 
from purely technical interests, might yet be brought 
within the scope of discussion in a technical institu- 
tion. Under “‘ method” he included organisation, 
purchasing, selling, commercial capability, manu- 
facture, education and welfare. This is a some- 
what miscellaneous list which we need not now 
analyse. Obviously it covers much ground, and a 
great deal could be said about every item. Without 
attempting anything of this kind there is an aspect 
of the question to which we may refer which is 
worthy of a little attention, and which we think 
is consonant with the spirit of the two presidential 
addresses to which we have alluded. 

The point we have in mind is the relation which 
necessarily must exist between design and pro- 
duction methods and costs. It is in the nature of 
a platitude to say that design exercises an important 
effect on the cost of manufacture, but in spite of 
the better realisation of this fact which compara- 
tively recent years have brought, it is certain that 
there is still much work done which could be 
eliminated by modifications in design which would 
in no way affect performance. In speaking of 
production methods one is inclined to think of the 
repetition manufactures, of which the motor car 
is one of the chief examples, but there are pro- 
duction costs in many other engineering trades than 
that, and the best immediate work could probably 
be done in engineering shops in which the blessed 
word “ production” has never had a place. In 
many older established branches of engineering, 
designs are perpetuated for no other reason than 
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that they are of long standing, and detail features 
are incorporated in new designs because they are a 
firm’s standard practice, and with no consideration 
of whether manufacturing costs in the foundry 
or machine shop might not be materially lessened 
by modifications which would in no way impair 
the value of the finished article. 

This influence of the details of design on pro- 
duction costs is one which may be considered to 
concern the drawing office more than any other 
part of an engineering shop, but much advantage 
would lie in it being brought more prominently 
before the attention of every engineer. The Institu- 
tion of Production Engineers has done, and will 
no doubt continue to do, much good work in this 
sphere, but the matter is one not only for a specialised 
institution. Although we have referred to the 
modification of details of design as an obvious 
direction in which manufacturing economies can be 
introduced, the matter does not end there, and in 
many cases a complete recasting of design may be 
necessary to secure the full benefit of the methods 
which modern machines and tools have rendered 
possible. This type of modification removes the ques- 
tion out of the sphere of the pure production man 
and brings in the designer and theoretical worker 
on whose dicta modern machinery is to some con- 
siderable extent based. Men of this class will in 
general only be reached through the senior engineer- 
ing institutions, and much good might result from 
well selected papers addressed to the technical 
audiences which attend their gatherings. The 
ideas inherent in the addresses of Sir Archibald 
Ross and Mr. Lawrenee may be commended to the 
sympathetic consideration of the councils of other 
engineering institutions than those for which they 
‘spoke. 





THE CUNARD LINER ‘“ FRANCONIA.” 

THE growth of popularity of long-distance 
cruising in first-class liners has prompted the action 
of the Cunard Steamship Company in building a 
vessel specially designed for world touring. The 
Franconia, which was launched by Lady Royden, 
the wife of Sir Thomas Royden, Bart., M.P., the 
chairman of the Cunard Company, at the yard of 
Messrs. John Brown and Co., Clydebank, on Satur- 
day, the 21st inst., is thus quite a new type of vessel 
as far as equipment is concerned. This vessel is the 
ninth of the 14 laid down in the Cunard company’s 
post-war construction programme. She was 
originally intended for the North Atlantic service, 
but after the resumption of work on her hull, 
following the suspension due to high costs, the 
interior plans were considerably modified to meet 
the change of intention of the owners. 

The vessel will possess many new features, the 
chief of which will be the provision of a completely- 
equipped sports deck. An area of 6,000 sq. ft. on 
one of the decks, extending to the whole width 
of the ship will be devoted to a large swimming 
pool, a gymnasium and a squash rackets court. 
The swimming pool will be of greater length than 
that of the Aquitania or Berengaria. Elaborate 
provision is to be made for the comfort and enjoy- 
ment of the tourist parties which the ship will carry. 
Garden lounges and a smoke room, representing 
the interior of an old English inn with an ingle neuk, 
will be features of the saloon accommodation. 

The principal dimensions of the Franconia are : 
624 ft. in length, 74 ft. in breadth and 45 ft. in depth. 
She has a gross tonnage of 20,000 and will travel at 
an average sea speed of 16 knots. Accommodation 
is provided for 330 first-class, 420 second-class, and 
1,000 third-class passengers, and a crew of 410. 
There are to be eight decks. A double bottom 
extending fore and aft for the complete length of 
the ship will be used, along with deep tanks for the 
storage of oil fuel and, in addition to the stores for 
ship’s use, the vessel has a capacity of about 285,000 
cub. ft. of general cargo space. 

The propelling machinery is to be of the geared 
turbine type, making use of superheated steam, 
The steam generating plant will consist of three 
double-ended and three single-ended marine boilers, 
designed for a working pressure of 220 lb. per 
square inch. The mean diameter of the boilers will 





be 17 ft. 6 in. and the lengths of the double and 
single-ended types are to be 22 ft. 6 in. and 11 ft. 6 in. 
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respectively. The single type will have four 
furnaces with separate combustion chambers, while 
the double-ended ones will have a similar con- 
struction for each end, that is eight furnaces in each 
unit. The total heating surface of all the boilers 
will amount to 29,160 sq. ft. and the combined 
grate area will be about 746 sq. ft. Smoke-tube 
superheaters capable of giving a superheat of 
200 deg. F., will be installed. Oil burning on the 
Wallsend-Howden pressure system is to be adopted. 
The installation will be arranged on the duplex 
system with four complete sets of pumping and 
heating plants, two of them of large size and two 
small ones. Half of this equipment will act as a 
standby. The boiler furnaces are to be arranged 
for quick conversion from oil to coal burning or the 
reverse. Howden single inlet fans are to be 
used for the forced draught system. There are 
to be two pairs of fans, driven in pairs by electric 
motors. 

The complete turbine installation is to be capable 
of developing 12,500 s.h.p. The twin-screw pro- 
peller will be driven through double reduction helical 
gearing. Each of the two sets of turbines, will 
consist of three components—high, intermediate 
and low pressure turbines. The high and the inter- 
mediate pressure turbines in each unit will be 
connected in tandem and drive through a flexible 
coupling to one of the pinions. The low pressure 
turbine will drive the other pinion of the first 
reduction gearing through another flexible coupling. 
The drives obtained from these pinions will be taken 
through the second reduction pinions to the main 
shafts. The astern turbines are to be incorporated 
within the casings of the intermediate and the low- 
pressure ahead turbines. The power available for 
astern working will be about 70 per cent. of the 
ahead value. Adjusting blocks of the Michell type 
will be fitted to the turbines, and the bearings of 
both turbines and gearing are to be arranged to 
work under forced lubrication. The condensers are 
of the underhung type, and one is to be bolted direct 
to the exhaust branch of the low-pressure turbines. 
The propeller thrust will be taken up by blocks of the 
Michell type fitted beside the gearing. The two 
propellers are of the built-up type with four man- 
ganese bronze blades on each, fitted to cast steel 
bosses. The propellers will run at about 90 
r.p.m. 

The equipment of auxiliary machinery to be fitted 
will comprise two circulating pumps of the turbo- 
driven centrifugal type, one turbo-driven and two 
direct-acting feed pumps, extractor pumps, air 
ejectors and other fittings in connection with the 
Weir closed-feed system, as well as the necessary 
outfit of pumps for forced lubrication, sanitary, 
fresh water and other services, together with water 
evaporating and distilling plant. The electrical 
equipment will show a considerable extension over 
that of earlier Cunard vessels in the use of electrical 
power for the operation of deck machinery, the 
capstans, windlass, winches and steering gear. 
This power is to be used throughout the ship for 
passenger elevators, hoists for baggage, stores and 
coal, for driving the refrigerating plant and the 
galley and pantry machinery. Electric cooking 
and heating appliances will find extensive use in 
the Franconia, and electric sunbaths will be avail- 
able. The ventilation is to be maintained by 
natural means supplemented, where necessary, in 
the passenger accommodation by a mechanical 
installation. The thermotank system of supplying 
fresh air, heated to any desired degree and under the 
control of the passengers, will be installed. Radia- 
tors are to be fitted in the cabins, corridors and 
public rooms. 

Thirty-two lifeboats will be carried, and these 
will be arranged for quick handling by means of 
Welins’ quadrant davits. Fire screen bulkheads 
are to be fitted to localise any outbreak of fire which 
can then be extinguished by the use of the fire 
hydrant equipment and chemical extinguishers. 








University or Lonpon, Universtry Cottece.—A 
public lecture will be delivered in the Physics Lecture 
Theatre, by Professor E. G. Coker, F.R.S., on Thursday, 
November 2, at 5.30 p.m., on “ Recent Photo-Elasticity 
Researches in Engineering Problems,” illustrated with 
experiments by aid of polarised light. The lecture is 
open to the public without fee or ticket. 
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NOTES. 
Lioyn’s REGISTER OF SHIPPING. 


In view of the unprecedented decline in the ship- 
building industry, to which frequent reference has 
been made in our columns, it is not surprising to 
find from the annual report of Lloyd’s Register 
which has just been issued that the tonnage receiving 
the Society’s classification during the year ended 
June 30 last has fallen considerably below the figures 
for the previous years. During the first three post- 
war years an average of about 33 million tons of 
merchant shipping was classed annually, the record 
figure for any one year being reached in 1919-20, 
when over 4} million tons was classed. The new 
tonnage to which classes have been assigned during 
1921-22 included 623 vessels making 2,523,992 tons 
in the aggregate, which, although a reduction 
of about 22 per cent. on the figure for the 
previous year, is still well above that for the 
last complete pre-war year, viz., 1913-14; for 
that period the tonnage classed amounted to 
2,020,185 tons. Of the vessels classed during the 
year under review, 32 are of over 10,000 gross tons, 
as compared with only 10 exceeding that tonnage 
classed in 1920-21. The two largest vessels classed 
last year were the Giulio Cesare (21,848 gross tons) for 
the Navigazione Generale Italiana, and the Empress 
of Canada (21,517 gross tons) for the Canadian 
Pacific Railway Company. Both these vessels have 
been illustrated and described in our columns, the 
former on page 323 of Vol. 111 and page 662 of 
Vol. 112, and the latter on pages 255, 317 and 
385 ante. Vessels of all types of construction in- 
tended for carrying oil in bulk, and built to class 
during the year, numbered 114, and had a gross 
tonnage of 602,399. This figure, although somewhat 
lower than that for the previous year, forms a higher 
proportion of the total tonnage classed, being 24 per 
cent., as compared with 18 per cent. It may be of 
interest to mention that the total tonnage of oil- 
carrying vessels in the Register Book is now over 
5,000,000 tons. The development in the use of oil 
fuel is also illustrated in the report, which shows that 
55 per cent. of the new tonnage classed was arranged 
for that fuel. A number of existing passenger 
vessels, including the Aquitania, Berengaria and 
Mauretania, have also been converted for oil 
burning during the year, under the Society’s super- 
vision. The use of internal-combustion engines for 
marine propulsion has developed steadily, the 
tonnage of motor vessels on the Register Book 
having increased by 293,360 tons (over 23 per 
cent.), from 1,248,800 tons in July, 1921, to 
1,542,160 tons in July last; in July, 1914, the 
tonnage of motor vessels was only 234,287 tons. 
An outstanding feature of the year’s work of the 
Society has been the adoption by the Committee of 
new rules for the construction and classification of 
steel vessels, but as these have already been dealt 
with on page 113 ante, it is not necessary to refer 
further to them here. We may mention, however, 
that the rules for the construction of oil-carrying 
vessels are now in course of revision. 


CoMPETITIVE TRIALS OF GLIDERS. 

It will be remembered that one of the effects of 
the Treaty of Versailles, which prohibited the 
Germans from building power-driven aeroplanes, 
was to give rise to a considerable development in 
the construction and use of motorless aeroplanes, 
or “ gliders,” in that country. Outside aeronautical 
circles, the developments attracted but little atten- 
tion until August last, when it was reported that a 
German pilot, Hentzen, had remained aloft in a 
“Vampyr ” glider for 3 hours 10 mins. in the Rhén 
mountains. This so greatly exceeded the duration 
of previous flights of this character that public 
interest was aroused, and, to encourage similar 
developments in this country, a prize of 1,0001. was 
offered by the Daily Mail to the pilot making the 
longest flight of over 30 mins. duration and after- 
wards landing within 800 yards of the starting 
point. The arrangements for the trials were made 
by the Royal Aero Club, the site selected being 
Itford Hill, on the South Downs between Lewes 
and Newhaven, and the trials were carried out there 
during the week ended Saturday, the 2lst inst. 
About 36 gliders of various types were entered and 
some notable flights were made, the longest being 
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that by a French pilot, M. Maneyrolle, on the last 
day of the trials. M. Maneyrolle remained up at a 
height of about 200 ft. for 3 hr. 22 min. in a wind 
of about 30 miles per hour and made a voluntary 
descent after nightfall, thus establishing a new record 
as well as winning the competition. The glider used 
was of the tandem-monoplane type with a fuselage 
of triangular cross-section, and the flight above 
referred to, we understand, was the first occasion it 
had been in the air. The next best flight was 
accomplished on Tuesday, the 17th inst., by Mr. 
F. P. Raynham, who remained in the air for 
1 hr. 53 min, in a Handasyde glider, but mention 
should also be made of a flight of about 90 min. 
duration by Squadron-Leader A. Gray in a glider 
built up of disposal parts, This pilot ascended on 
Saturday, the 21st inst., some two hours after M. 
Maneyrolle, and the two machines alighted together 
on account of the darkness. Another noteworthy 
feat was that of Capt. G. P. Olley, who, on the 
same day, flew for 49 min. with a passenger in a two- 
seater glider of Fokker design. This flight, we 
understand, constitutes a record for a glider carrying 
a@ passenger in addition to the pilot. The results 
are certainly very interesting, and it is hoped that 
a full technical report of the trials will be issued. 
Although it is, of course, possible that experiments 
with gliders may lead to improvements in the 
design and methods of handling of power-driven 
aeroplanes, the special conditions as to wind direc- 
tion and velocity, land contour, &c., which have to 
be complied with in order that the former may be 
successfully employed, would seem to preclude their 
use for commercial or military aviation. Moreover, 
it would appear from the Itford Hill trials that, if 
anything, more skill is required for piloting a glider 
than a power-driven machine, and if this be the case, 
gliding is hardly likely to become popular as a form 
of amusement. 


RatLway ACCIDENTS. 

The report on railway accidents for the year 1921, 
drawn up by Colonel J. W. Pringle, was issued a 
few days ago. In considering this report it should 
be remembered that during the year in question 
both passenger and freight traffic showed a con- 
siderable reduction on the previous year and also 
on the figures for some years before the war. This 
was primarily due to the direct effects of the coal 
strike. Compared with the previous year the total 
number of persons killed on the railways of this 
country showed a reduction of over 200, viz., from 
991 to 784. The numbers injured also showed a 
considerable decrease. The total figures in these 
returns are not actually of very great interest, 
since they include casualties which happen to 
occur on railway premises although having no 
connection with trains. The common impression 
conveyed by the returns is that the business of 
travelling and the transport industry are dangerous 
to life and limb, whereas many of the accidents 
included have no relation to the transport business of 
the companies, and might equally well occur to 
people on other premises, Such accidents account 
for 4 fatal and 569 non-fatal casualties to passengers, 
and altogether 13,831 casualties to employees and 
others. When it is mentioned that the total 
casualties of all classes numbered 20,285, the falsity 
of the impression resulting from reckoning these as 
railway accidents, will be perceived. Coming to the 
casualties more strictly connected with transport, 
the number of passengers killed in train accidents 
was three times that of the previous year (18 
against 6), but the injured were fewer by nearly 100. 
Collisions accounted for nearly the whole, derail- 
ments only accounting for 10 cases of injury, and 
failures of rolling-stock for 4 injuries. The number 
of casualties to employees also showed a decrease, 
although again the fatal cases were more numerous 
than in the previous year. Among the employees, 
engine drivers sustained the largest number of 
fatal injuries in accidents occurring while working 
trains, though goods guards and brakesmen showed 
the largest number, including fatal and non-fatal 
cases. Firemen showed the largest number of 
killed in proportion to the number employed. 
The most serious accident was that at Abermule. 
Five accidents involved loss of life. Of the 
cases inquired into 3 were due to failure of 
equipment, 6 to the failure of enginemen to 
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observe signals or give effect to regulations, 6| 


to other employees failing to give effect to regula- 
tions, 2 to faulty methods of signalling and the 
one, referred to by name above, to irregular 
single-line working. As regards coupling accidents 
the year shows a considerable decrease (3 killed 
and 367 injured, compared with 15 killed and 543 
injured in 1920). Coupling operations with the 
pole have resulted in 2 employees being killed and 
194 injured, while coupling without a pole resulted 
only in 24 being injured. This, of course, is no 
indication of the relative danger of using the pole, 
but is an indication that comparatively few men 
now risk coupling the three-link coupling without 
the aid of that appliance. It is considered by the 
Inspector that the safety propaganda instituted by 
the several companies is having a good effect. 


Tae New American TARIFF. 


The Board of Trade has issued detailed particulars 
of the United States “ Tariff Act of 1922,” which 
is popularly known as the “ Fordney-McCumber 
Act,” from the names of the chairmen of the com- 
mittees of the House of Representatives and Senate, 
to whom the measure was referred for consideration 
and report. It provides for the imposition of 
duties on a considerably higher level than those 
previously in force. The report on the Bill, dated 
July, 1921, stated that the framers of the Act of 
1913 had contended that lower rates would reduce 
production costs and enable Americans to capture 
foreign trade, the result being industrial activity 
and general prosperity. From the date of the 
enactment of the low rates, however, until the 
outbreak of the war in Europe, exports from the 
States not only did not increase, but declined with 
rapidity! and alarming regularity, whilst imports 
increased. America, it was added, did not capture 
foreign markets, but foreigners captured American 
markets ; industry languished and unemployment 
prevailed. The war checked the flood of foreign 
goods ; it created on the other hand, as was fully 
admitted, a demand for American supplies of every 
description, and the adverse conditions of the 
autumn and winter of 1913 and of the early summer 
of 1914 were to a large extent forgotten during the 
continuation of hostilities. With the resumption 
of production in Europe, foreign competition, the 
report further stated, was once more being keenly 
felt, industry and trade in the United States were at 
a low ebb, and this depression “was the inevitable 
result of the offering of foreign goods upon the 
American market at less than the American cost of 
production.” At that same time, July, 1921, 
a proposal was put forward to adopt the ‘* American 
Valuation” system of assessing ad valorem duties 
on imports ; this was much criticised both within 
and outside the United States. The Bill 
the House of Representatives on July 21, 1921, but 
it was not until April, 1922, that the Senate Com- 
mittee on Finance reported upon it. The Com- 
mittee considered that the disadvantages of the 
““ American Valuation’? plan would not be ade- 
quately offset by any advantage that might be 
secured by it, and recommended that the value 
basis of existing law should be continued; 
** American Valuation,” as originally contemplated, 
was rejected, and the Committee re-wrote the 
ad valorem rates on the basis of foreign values and 
made numerous alterations in the specific rates. 
The Bill was passed by the Senate on August 19; 
it was then referred twice to a conference of both 
Houses, and was finally enacted a few weeks ago. 
The two main features of the measure, according 
to the analysis made by the Board of Trade, are a 
marked advance in the rates, of the Tariff Act of 
1913, and the provision for a flexible tariff, including 
“American Valuation as am emergency measure ” 
where mere alteration of rates fails to meet the 
special conditions with which American industry 
may be faced. As regards the rates of duty, 
opponents of the new Act declare that they are 
higher than ever before, and are practically pro- 
hibitive for many classes of manufactured goods. 
Certain sections of American opinion consider the 
flexible tariff provisions as unconstitutional, and 
predict that this view will be shared by the 
Supreme Court. The following are a few figures : 
Textile machinery, 1913 tariff, 20 per cent. ad 
valorem, 1922 tariff, 35 or 40 per cent. ad valorem; 
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aluminium, aluminium scrap, aluminium alloys, 
crude, 2 cents per pound, now 5 cents per pound ; 
spiegeleisen containing not more than 1 per cent. 
of carbon, formerly free, now 1{ cents. per pound on 
manganese content, plus 15 per cent. ad valorem ; 
if containing more than 1 per cent. of carbon, 
formerly free, now 75 cents per ton. 


LITERATURE. 
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The Design of Masonry Structures and Foundations. 
By Ciement C. Wiuiams, C.E., Professor of Civil 
Engineering, University of Kansas. London and 
New York: McGraw-Hill Book Company. [Price 
25s. net.] 


PROFESSOR WILLIAMS is justified in saying that the 
development of the masonry arch is one of the most 
notable achievements in engineering, as it certainly 
is one of the most permanent. Arches have indeed 
existed from time immemorial as empirical struc- 
tures, whose stability could be determined only by 
results. It was not till late in time that mathe- 
matical analysis indicated any rules that could be 
followed with precision, though it must be admitted 
that some very considerable structures were pro- 
duced with very little assistance from theory. The 
need of an adequate theory probably was not felt, 
for the delay in its production was not occasioned 
by any want of analytical power. The armoury of 
the mathematician possessed all the necessary 
tools, no fresh mathematical creation was necessary 
to supply the logical instrument requisite to solve 
the problem that confronted engineers in con- 
struction work. But it was not till 1879, that 
Weyrauch demonstrated an elastic theory of arch 
action, which provided for the construction of steel 
and masonry arches a sound theory, that gave 
confidence to design, permitted increased economy 
in working, and secured a wide recognition in 
practice. 

This theory has become the standard for calcu- 
lating stresses in arches, and the same writer has 
also elaborated Coulomb’s theory for determining 
internal stresses in a homogeneous granular mass, 
which likewise enjoys a considerable vogue. Pro- 
fessor Williams has followed both these theories 
with some modifications, although in the former 
case, at least, more recent alternatives have been 
proposed in the method known as the ellipse of 
elasticity, due to Professor Melan, and one founded 
on the principle of least work by Professor Spofford. 
The “ line of thrust theories,” approved by Rankine 
and some other authorities, are discredited, as being 
based on hypotheses which were more or less con- 
jectural. We imagine, however, that if these 
“indefinite and unsatisfactory theories” have 
disappeared from modern text books, past practice 
and tradition serve as guides to the limit of safe 
procedure. The history of failure will therefore still 
serve as a useful warning and should not be neglected. 
The author’s instances of collapse in some modern 
structures should fulfil a salutary purpose, for 
experiment cannot be wholly superseded by 
theoretical deductions. Further, in many cases, 
stresses under specified conditions may become too 
complex to admit of analysis, in others, the factors 
introduced into the equations cannot be determined 
with the numerical exactness which allows calcu- 
lation to be carried out with refinement. In the 
design of masonry arches, the loads and stresses 
depend directly upon the form of the arch-ring, and 
this form itself depends upon the loads to be 
supported. Consequently, the general design is 
suggested by empirical formule or by previous 
experience, and when submitted to analytical 
investigation the necessary modifications will suggest 
themselves. An element of uncertainty will still 
exist due to the variability in the quality of the 
structural materials, and the method in which they 
are used. The introduction of reinforced concrete, 
by which the tensile strength of masonry is made 
comparable with the compressive strength has done 
much to widen the gap between the older and 
modern practice, making necessary a re-examination 
of conventional rules. The author, while disclaiming 
any intention of competing with technical treatises, 
wholly devoted to the consideration of concrete, 
devotes no inconsiderable portion of his earlier 
chapters to the manner of use of concrete in masonry 
construction. The formulas governing the design 











of structures following the usual lines are trust- 
worthy within limits, but the factor of safety cannot 
be dispensed with and is much in evidence in these 
pages. 

The masonry structures here considered do not 
as a rule constitute a project in themselves, but 
form generally a necessary and subsidiary part of 
a larger design intended for some economic use. 
The author is exclusively concerned with the con- 
ditions which determine the design of the particular 
structure under consideration and not with the 
functional requirements for which the structure may 
be subsequently used. The object of a lofty 
chimney, for example, may be to produce a certain 
draught, to give a desired velocity to escaping 
gases, and other objects, but the manner of securing 
these objects is outside his purpose. The distinctive 
structural problem arising here depends upon the 
height in connection with the small area of the base, 
and to this point the discussion, as an engineering 
problem, is directed. Similarly, the origin and 
behaviour of stresses in the design of grain-bins 
come within the scope of the inquiry, but the pro- 
vision of the facilities required in handling grain, 
or other material, forms no part of the scheme. 
This limitation is important; the treatment is 
directed to the study of principles underlying the 
design of structures of a group, rather than to the 
design of any one particular class. 

Subject to this restriction the necessity for which 
will be readily admitted, the treatment is adequate 
and proportionate, covering a large field. Besides 
masonry arches to which considerable space is 
allotted, the forces acting on dams and retaining 
walls under various conditions are investigated, 
and suitable designs suggested. In railway con- 
struction, bridges, abutments and piers, viaducts 
and trestles, with many related structures, come 
under review. The last three chapters relate to 
foundations, both on dry ground and under water, 
the latter providing much useful information on the 
use of coffer dams and caissons. A vast amount of 
material has therefore to be arranged and discussed, 
but the author handles the details with ease and 
directness, by pursuing a clear and systematic plan. 
His aim is logical and precise, and he has the art 
of making the collected information bear on the 
conclusion to which he would direct attention. 
The general plan followed whether treating of 
a masonry arch, the foundation of a dam or the 
construction of a bridge abutment is to make 
evident the function the structure has to serve 
and how each of the objects sought is secured. 
If it be a railroad bridge abutment, for example, 
the work of the engineer must be arranged to fulfil 
certain requirements. These will embrace the 
necessary support at the end of the bridge span, 
the retention of the earth embankment carrying 
the roadway, the support of the track as it passes 
from the earth road bed to the approach embank- 
ment on to the bridge floor, and the provision of 
resistance to the traction forces which will arise. 
Next the particular parts of the scheme that can 
be controlled by the engineer with the view of 
accomplishing each of these objects are considered 
and how each may be most appropriately employed, 
or varied, to secure the desired results. The area 
given to the footing must be of such extent that the 
pressure on the soil may not exceed its bearing 
capacity; the body of the abutment must be 
designed to possess the necessary strength to support 
the bridge and to withstand the various forces 
transmitted to it from the bridge span, and from the 
fill back of the abutment. The bridge seat must be 
able to fulfil its function, the back wall must 
prevent the earth falling forward on to the bridge 
seat, while the wing walls must be able to retain 
the side slopes of the embankment and possibly to 
prevent scour from a running stream. Finally, the 
practical devices for effective use are discussed ; in 
this instance, pile abutments, steel cylinder abut- 
ments, mass, and reinforced concrete abutments, 
the peculiar advantages of each are weighed and 
debated under specified conditions with the view 
of determining that which best satisfy the threefold 
conditions of economy, stability and appearance. 

This general illustration drawn from a chapter 
taken at random must serve to indicate the extent 
and variety of the programme which with the 
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necessary variations is repeated through many 
chapters, each dealing with some typical structure. 
It should suggest that notwithstanding the treat- 
ment covers a wide area, it is full and thorough, and 
could hardly have been attempted but for the 
assumption that the student has a knowledge of 
mechanism and some familiarity with the stress 
diagram. Writing for Americans the examples and 
illustrations are naturally taken from American 
sources, but these are of a very varied character 
and well selected. There is, we believe, but one 
reference to modern English work, and that is intro- 
duced to disparage the ornate towers of the Tower 
Bridge, which are held to compare unfavourably 
with the stately towers of the Brooklyn Bridge, 
which follow the simple lines developed by the 
designing engineer. Generally it must be admitted 
that the few remarks on esthetics are well founded, 
are directed against meretricious ornament, and 
aim at securing by means of suitable composition 
the accentuation of strength, massiveness, and 
dignity, inherent in a great mass of masonry. 





BOOKS RECEIVED. 


Dissoziation der Gase. Von Dipt-Ing. A. ScHELEstT- 
Berlin: Kniga Buch-und Lehrmittelgesellschaft, 
M.B.H. 

Standard Seamanship for the Merchant Service. 
Captain Frexirx RresensBere, C.E. London : 
Library Press, Limited. [Price 36s. net.] 

The Electrical Contractors’ Year Book, 1922-23. London : 
The Electrical Contractors Association, Incorporated. 
[Price 2s. 6d.} 

Department of Scientific and Industrial Research, British 
Association for the Advancement of Science. Fourth 
Report on Colloid Chemistry and its General and Indus- 
trial Applications. London, Manchester, Cardiff and 
Edinburgh: His Majesty’s Stationery Office. [Price 
5s. 6d. net.] 

A Text Book of Machine Construction and Drawing. 
By Henry E. Merrett, B.Sc., and Maurice Purarr, 
M.Eng. London: G. Bell and Sons, Limited. [Price 
7s. 6d. net.]} 

Marine Insurance for the Shipper. By JosHua LEA. 
Manchester: The Manchester Guardian, Limited. 
[Price 1s.] 

The Roadmender Country. By Lorma Letcu. London: 
The Homeland Association, Limited. [Price 7s. 6d. 
net. ] 

Transactions of the American Institute of Mining and 
Metallurgical Engineers, Vol. LXVII. 1922. New 
York : Offices of the Institute. [Price 4 dols.] 

Proceedings of the Institution of Mechanical Engineers, 
January to May, 1922. London: Offices of the 
Institution. 

The Universal Directory of Railway Officials, 1922. 
Compiled chiefly from official sources under the direc- 
tion of the editor of The Railway Engineer. London : 
The Directory Publishing Company, Limited. [Price 
208. net. ] 

Smithsonian Institution. United States National Museum. 
Bulletin No. 122. A Monograph of the American 
Shipworms. By Pavt Barrtscua. Washington : 
Government Printing Office. [Price 30 cents. ] 

The Marine Power Plant. By LAwRENcE B. CHAPMAN. 
First edition. New York and London: McGraw-Hill 
Book Company, Inc. [Price 20s. net.] 

Standard Pocket Book for Electrical Engineers. FRANK F. 
Fow gz, 8.B., Editor-in-Chief. Fifth edition, thorough] 
revised. New York and London: McGraw-Hill Boo 
Company, Inc. [Price 30s. net.) 

The Chemistry and Technology of Gelatin and Glue. 
By Rosert H. Boyne. First edition. New York and 
London: McGraw-Hill Book Company, Inc. [Price 
308. net.] 

Factory Storeskeeping. The Control and Storage of 
Materials. By Henry H. Farquuar. First edition. 
New York and London : McGraw-Hill Book Company, 
Inc. [Price 12s. 6d. net.] 

Mastering Power Production. The Industrial, Economic 
and Social Problems Involved and their Solution. By 


By 
The 


Wattrer N. Porakov. London: Cecil Palmer. 
[Price 30s. net.] 
Scottish Canals and Waterways. Comprising State Canals, 


Railway-Owned Canals and Present-Day Ship Canal 
Schemes. By Epwin A. Prarr. London: Selwin and 
Blount, Limited. [Price 10s. 6d. net.] 

Transactions of the Newcomen Society. For the Study of 


the History of Engineering and Technology. Vol. I. 
ml London: Published by the Society. [Price 
O28. 


Aeronautical Research Committee, Reports and Memoranda. 
No. 541. Stability and Resistance. Experiments on a 
Model of Vickers Rigid Airship R. 80. By J. R. 
PannewtL, A.M.I.M.E., R. Jones, M.A., and G. N. 
Pett, B.Sc. [Price 7d. post free.] No. 791. On the 
Determination of the Stresses in Braced Frameworks. 
Part III. The Effect of Axial Loading, Torsion, Flexure 
and Shear upon a Braced Tube of any Uniform Section. 
By R. V. Sournwett. London, Manchester, Cardiff 
and Edinburgh. His Majesty’s Stationery Office. 
[Price 7d. post free.] 

United States Geological Survey. Bulletin No. 735—D. 
Silver Enrichment in the San Juan Mountains, Colorado. 
By. Epson S. Bastin. No. 736—C. Geology of the 

tles Area, Ranger District, Texas. By Carrow E. 
Dossin. Washington: Government Printing Office. 





ENGINEERI 





INDUSTRIAL NOTES. 


Acoorpinc to a report issued by the Ministry of 
Labour employment continued bad during September, 
and awor: little general change as compared with the 
previous month. Some improvement was reported in 
the pig-iron industry, and in iron and steel manufacture, 
but there was a further decline in employment in the 
cotton industry. The percentage unemployed among 
members of trade unions from which returns are 
received was 14-6 at the end of September, as com- 
pared with 14-4 at the end of August, and 14-8 at the 
end of September, 1921. The percentage unemployed 
among workpeople insured under the Unemployment 
Insurance Act, in Great Britain and Northern Ireland, 
was 11-9 on September 25, as compared with 12 on 
August 21. The total number of workpeople registered 
at the Employment Exchanges as unemployed on 
September 25 was approximately 1,368,000, of whom 
1,117,000 were men and 168,000 were women, the 
remainder being boys and girls. At the end of August 
the number on the live register was 1,378,000, of whom 
1,121,000 were men and 173,000 were women. The 
number of vacancies notified by employers to exchanges 
and unfilled on September 25 was 12,500, of which 
2,800 were for men and 8,000 for women, compared 
with 12,700 on August 28. 





In the industries for which statistics are compiled by 
the Labour department, changes in wages rates reported 
as having taken effect in September resulted in an aggre- 
gate reduction of about 297,000/. in the weekly full-time 
wages of nearly 1,300,000 workpeople, and an increase 
of about 30,0001. in the weekly wages of 395,000 
workpeople. Among those workpeople who sustained 
reductions in wages, the principal group were men 
employed in the engineering industry, whose weekly 
rates, in the principal centres of the industry, were 
reduced by a third instalment of 5s. 6d. a week, making 
a total reduction of 16s. 6d. a week during the past three 
months. Other groups of workpeople affected by 
reductions included steelworkers at Sheffield, men in 
ship-repairing yards in most of the principal districts, 
railway carriage and wagon builders and repairers, 
letterpress printers in provincial towns in England 
and Wales, vehicle builders, &c. As a result of orders 
made under the Trade Boards Acts there were reduc- 
tions in the minimum rates of wages fixed in the 
stamped or pressed metal wares, flax and hemp, and 
sack and bag trades in Great Britain. The work- 
people whose wages were increased in September were 
mostly coal miners in the Yorkshire and the East 
Midland area, and in South Wales and Monmouthshire. 
In Yorkshire and the East Midlands there was a general 
increase of rather over 3 per cent. on current rates, 
following on the ascertainment of the proceeds of the 
industry for July.. In South Wales and Monmouth- 
shire the wages of the lower-paid day wage workers 
were raised by varying améunts under the terms of an 
award granting “subsistence’’ allowances to these 
workpeople. Since the beginning of 1922 the changes 
in rates of wages reported to the department have 
resulted in a net reduction of over 3,900,0001. in the 
wages of nearly 7,500,000 workpeople, and a net 
increase of about 11,5001. in the wages of 75,000 work- 
people. 

The number of trade disputes involving stoppages 
of work, reported to the department as beginning in 
September, was 31. In addition, 30 disputes which 
began before September were still in progress at the 
beginning of the month. The total number of work- 
people involved in all disputes in September (including 
those workpeople thrown out of work at the establish- 
ments where the disputes occurred, though not them- 
selves parties to the disputes) was nearly 15,000, as 
compared with 31,000 in the previous month and 
20,000 in September, 1921. The estimated aggregate 
duration of all disputes during September was about 
140,000 working days, as compared with 310,000 days 
in August, 1922, and 145,000 days in September, 1921. 
The principal dispute in progress in the month was that 
which began on September 21, involving colliery and 
coke-oven workers at Ebbw Vale, and rendering idle 
a considerable number of workpeople at blast-furnaces 
and steel works. 

Since the beginning of 1922 the stoppages of work, 
owing to trade disputes, reported to the department, 
had involved over 500,000 workpeople. The aggregate 
duration of the stoppages had been nearly 20,000,000 
working days. 





On September 30 the average level of retail prices of 
all the commodities taken into account in the statistics 
prepared by the Ministry of Labour was about 78 per 
cent. above that of July, 1914, as compared with 
79 per cent. on September 1. The highest point 
reached by the figure was 176 per cent. above the 
pre-war level, in November, 1920, and the figure 





now recorded is lower than that for any date since 
October, 1917. 





As announced on page 437 ante, the South Wales 
Miners’ Federation had decided by a large majgrity 
in favour of tendering, on the 23rd inst., last Monday, 
14 days’ notice to cease work, with a view to force 
into the Federation those miners who do not belong 
to it. It had been decided since that the safety and 
maintenance men would remain at work during the 
miners’ strike. News was received at the commence- 
ment of the week to the effect that an exceedingly 
small proportion of the union miners have tendered 
their notices, and according to every probability there 
will be no strike. This means that the union miners 
completely disapprove the action of their executive, 
or leaders; in view of such a vote of no-confidence 
the only straightforward action open to the latter 
would be to resign. It is to be hoped that this decision 
on the part of the miners will have the effect of hasten- 
ing the settlement of the Ebbw Vale dispute. At the 
time of going to press it is reported that work at Ebbw 
Vale may be restarted next Monday. 





In the course of his presidential address to the 
Belfast Association of Engineers, delivered yesterday, 
Mr. Atholl Blair stated that there were to-day lying 
idle in the United Kingdom over 500 vessels of our 
ocean-going fleet, having a tonnage close upon 1,000,000 
tons. This represented exactly six months hard work 
of all combined in the production of ships for the 
United Kingdom in 1920. Our shipping to-day was 
as great as it was before the war; to that extent we 
had recovered from the German submarine campaign. 
But to-day the total world’s carrying trade had greatly 
diminished from what it was previous to the war. 
The emergence of an American mercantile fleet, 
subsidised as it was, had increased the tonnage for the 
carrying trade. The United Kingdom shipbuilding 
tonnage for 1921 fell to 1,538,052, or three-fourths of 
1920, when there were launched 618 vessels having a 
tonnage of 2,055,624. This figure for 1920 was only 
slightly more than the tonnage of 1913, namely, 
1,932,153 tons, and compared just a little jovernalier 
with 1,828,343 tons for 1906. With all the increased 
capacity for shipbuilding, the tonnage launched in 
1921 little more than equalled what the United King- 
dom actually accomplished twenty years ago, namely, 
1,524,739 tons for 1901. 





It is reported that remarks have been put forward 
to the effect that building trade craftsmen and labourers 
employed in engineering works and steel works in the 
Midlands are paid a higher wage than the engineering 
and steel manufacturing craftsmen and labourers. 
Building trade craftsmen and labourers receive 78s. 4d. 
and 58s. 9d. respectively, whilst the wages of the 
engineering craftsmen and labourers are 59s. and 
40s. 6d. per week. It is claimed that the wages of 
the building trade operatives should be brought down 
accordingly. The point is under discussion, and it is 
difficult for any outsider to hazard an opinion in the 
matter. It is fortunate for the Midland works that 
they do not require the services of London scavengers ; 
some of these, we are informed, are paid as much as 4l. 
per week. 





An editorial article in The American Machinist asks 
one to suppose all union labour adopting a new way of 
paying the “ leaders,’ giving them an increase in 
salary when their men had obtained higher wages, a 
reduction when the wages of the men had been reduced, 
and no salary at all when there was a strike. If this 
were done, the journal intimates that there would not 
be one strike in ten centuries, and all the union leaders’ 
wecklies, monthlies and quarterlies would promote 
scientific union management. “This will never 
happen,”’ adds the journal, “ it is not practical. The 
union leaders cannot be expected to introduce such a 
revolutionary method, and if they do not introduce it, 
who will? The men? What have they to say 
about such matters?’’ It is quite possible, in our 
opinion, that the men’s “leaders’’ could afford to 
remain without salary during the period of a strike, 
and this weakens our contemporary’s argument. 





Frre Damp Inpicator.—In conjunction with the 
German Coal Office the Prussian Ministry for Trade and 
Industry invites international competitions, open to 
everybody, for a firedamp indicator. The indicator must 
be suitable for general use, and must indicate the presence 
of 2 per cent. and more of methane in explosive or non- 
explosive mixtures. The instrument should itself be 
explosion proof in the sense that it must be as safe as an 
enclosed electric lamp. The instrument may or may not 
be combined with the ordinary safety lamp. Complete 
instruments or models should be submitted, but drawings 
will also be considered. Competitions should be sent in 
by October, 1923. The prize, which may be divided, 
has been fixed at 500,000 marks, which is a very indefinite 
sum; further particulars can be obtained from the 
Ministry. 
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CARBONEX CASE-HARDENING COMPOUNDS. 

Tne basis of all case-hardening compounds is carbon, 
and their action is to form carbon monoxide which 
readily gives up its carbon to the iron or steel under 
treatment. The released oxygen then takes up another 
atom of carbon and so the process goes on. For the 
best results the purity of the carbon is essential, for 
if it exists in a material high in ash the work may not 
be regular, while the presence of sulphur or phosphorus 
is obviously objectionable. Provided that requirements 
as to purity are met, which is by no means always the 
case, rapidity of action and effectiveness of access to 
every part of the surface to be hardened are also highly 
desirable. Rapidity is important from every point 
of view. Not only are the costs of plant, heat and 
labour reduced for a given output of work, but the 
structure of the steel is less affected owing to the 
shorter exposure to heat and distortion of the work 
is therefore minimised. This has been so well recognised 
that several manufacturers of case-hardening com- 
pounds have sought to obtain rapidity of action by 
using a certain proportion of barium carbonate, a 
substance which has long been known to promote the 
evolution of carbon monoxide. 

The usual form of case-hardening compound is a 
more or less coarsely granulated material, in which the 
articles to be hardened are packed, the whole being 
contained in iron boxes while in the furnace. Messrs. 
Carbonex, Limited, of St. Stephen’s House, Victoria 
Embankment, London, 8.W. 1, have, however, intro- 
duced a compound in the form of a paste which does 
away with the necessity for a box, and indeed with that 
of a special furnace, for by its use it is perfectly possible 
to case-harden ordinary objects in a blacksmith’s fire. 
The Carbonex paste is a black plastic substance which 
can be stuck on the surface of the article to be treated 
or kneaded round it with the fingers. It is put on to 
a thickness of about half an inch, and the work can 
then be placed straight in the furnace. If it is then 
watched, as soon as the working temperature is reached 
the surface of the material is seen to be slowly heaving, 
which is said to be due to the partial retention of the 
carbon monoxide, by a flux which is formed at the 
surface. After sufficient time has elapsed the work is 
removed and cooled, the Carbonex then appearing as a 
black porous crust, hard and brittle and very readily 
removable. 

The action is very rapid, and the steel can be car- 
burised to a depth of y's in. in 2 hours, after the working 
temperature of 950 deg. C. has been reached. Thus 
ordinary small articles can be carburised to the 
standard depth within about 2} hours of the time at 
which they are placed in the furnace. The same depth 
of carburisation would require from 4 hours to 8 hours 
with the usual case-hardening powders, according to 
their composition, A further advantage is the ease 
and certainty with which relatively inaccessible 
surfaces can be treated. We recently had the oppor- 
tunity of witnessing the practical application of 
Carbonex Mo at the works of the Expert Tool 
and Case-Hardening Company, Limited, of 4, Chip- 
street, Clapham, a small firm which has specialised 
in the hardening and heat treatment of difficult work 
of all kinds. As illustrating one of the features of the 
compound, we may mention the case of a small drilling 
jig made from }-in. steel plate, through which were 
a number of holes ,', in. diameter, the interiors of which 
had to be hardened. The paste was pressed into the 


holes before the plate was put in the furnace, and was 
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found there when it was 
removed. We were as- 
sured that holes of as 0 
small a diameter as 1 mm. (1569) 

were effectively hardened internally by the same 
method. 

Another instance in which both the plastic nature 
of the paste and its rapidity of action were advan- 
tageously shown was in connection with the hardening 
of a camshaft for a sleeve-valve petrol engine. This 
shaft contained a gear wheel at the centre, and on each 
side of it were two short-throw cranks. The object 
was to carburise the crank pins deeply, so as to allow 
for machining, and to carburise the wheel teeth much 
less deeply, so as to retain an uncarburised core in 
each tooth. The usual method of doing such a job 
would be to carry it out in two separate operations, 
the teeth being given a shorter exposure to the 
carburising material than the crank pins. In this 
case, however, Carbonex paste was pressed around 
the crank pins only, and the shaft was then embedded 
in ordinary hardening compound. The difference in 
the rates of penetration was quite sufficient to ensure 
the desired difference in the depth of carburisation, 
and one operation only was needed to do the 
job. ‘ 

Many interesting experiments on hardening articles 
which could be subsequently broken to show the 
fracture were carried out for our inspection. In one 
of these a large wire nail, about 6 in. long, was coated 
with the paste and put in the furnace at 950 deg. C., 
for exactly 15 minutes. When removed, quenched and 
broken a quite definite case, as distinct from a mere 
skin, was observable, the thickness of carburisation 
being quite 0-02 in. Steel bushes were hardened, 
some on the inside and some on the outside, the square 
hole inside a thick washer was hardened, as also was a 
nickel steel ball race. 

The rapid action of the Carbonex paste is said to be 
due to the formation of an active cyanide at the 
furnace temperature, the nitrogen of which has a 
catalytic action on the carbon and promotes its 
activity. We were shown the processes of manu- 
facture of the material at the works of the company 
in North London, and the care taken to ensure the 
uniformity of the product, and the consistency of 
composition of the different batches. Besides the 
Carbonex paste the company also manufacture a 
case-hardening powder with which equal care is taken. 
This is not so rapid in action as the paste, and is suitable 
for articles which have to be packed in boxes in the 
furnace. 

The price, moreover, of both the powder and 
the paste is very moderate as compared with many 
of the compounds on the market. Comparative tests 
were made in our presence of the results of hardening 
five pieces of Ubas case-hardening steel in different 
compounds, and the results appeared to confirm the 
claims made for the new materials. Incidentally, in 
connection with these and other experiments which 
we were shown, the enormous importance of proper 
heat treatment of articles after case-hardening by any 
method was demonstrated. The practice of the com- 
pany at whose works the tests were carried out, is to 
give a double heat treatment to every article after 
carburising, the first to refine the structure of the core 
and the second to eliminate the free cementite in the 
case, which is the cause of flaking and chipping under 
wear of surfaces subject to shocks. 
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«“ DOUBLE-REDUCTION GEARS FOR 
TURBINES.” 
To tHe Epiror oF ENGINEERING. 

Sre,-—It is evident that Dr. Hatfield and myself agree 
generally speaking, as to the abnormal conditions under 
which the gear pinions may have to do their work, but 
I cannot agree with him when he says that no steel exists 
capable of standing up to these conditions. I consider 
that pinions can be supplied which would give as long 
a life as the wheels, whatever the conditions may be. 

Dr. Hatfield’s vf&ews seem to be that the required steel 
should be soft enough to admit of plastic deformation 
under excessive stress, but my opinion is that this would 
lead to failure through fatigue before the deformation 
had proceeded far enough to cause the teeth to bear 
uniformly through the greater part of their length, and so 
ease the local stresses. 

My opinion still is that a harder tougher steel is 
required, one which will stand up to its work until the 
natural wear between the teeth (in this case mostly on 
the wheel teeth) eases conditions, and reduces the local 
stresses. During the last three or four years, we have 
supplied nearly 200 nickel steel pinions to different firms 
for marine turbines. No doubt the greater number of 
these have been in service for a considerable time, and 
up to the present, we have not been notified of any 
eases of failure, and we have no reason to suppose 
that our pinions have received any preferential treatment 
in machining. But in view of the general trouble with 
nickel steel pinions, we consider it advisable to have a 
greater margin of safety, and in all cases, recommend 
the “‘ Vibrac”’ pinions with their higher elastic limit and 
impact figures as likely to give a much longer life under 
all conceivable conditions. 

Might I present to those interested the two stress 
strain diagrams herewith. No. 1 is one of the diagrams 
printed in your issue of September 1, and would appear 
to meet Dr. Hatfield’s views as to plastic deformation, 
and yet, it failed badly in service. No. 2 is a nickel 
steel pinion of our make, which we think may be taken as 
representing the maximum that can be obtained from this 
material, but which would form a good basis for fixing 
the minimum mechanical and physical properties of a 
steel such as “ Vibrac.” These two diagrams will illus- 
trate what variation there may be in the pinion in use, 
and I am gratified to learn that there are others who 
entirely concur with my views on the subject. 

Yours faithfully, 
Wm. C. Rowden. 
(Str W. G. ARMsTRONG, WHITWORTH AND CoO., 
LinrreED.) 
Ashton-road, Openshaw, Manchester, 
October 24, 1922. 


To THE Epriror or ENGINEERING. é 

Str,—With reference to the letters which are being 
published in your paper with regard to the subject of 
double-reduction gears, might we be permitted to outline 
the position we have arrived at as a result of our investi- 
gation of this question. We also append a specification 
of the properties which we consider steel should possess 
in order to meet the very severe conditions which 
apparently are met with in service. ' 

An investigation of teeth which have failed in service 
show that the failures have been due to the material 
having been overstressed ; in no case have we found that 
the stresses have been localised, due to local weakness 
occasioned through non-metallic inclusions or through 
hair line cracks developed during treatment. 

We wish to on record the fact that, in our ex- 
perience, the failures have not been due to steel. 

Engineers state that the workmanship in these pinions 
is of the highest and that the degree of accuracy attained, 
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being within thousandths of an inch, cannot be improved 
on. 
Combining our experience of steel and: the engineers’ 
record of workmanship, we have formed the opinion 
that the teeth in first reduction gearing are more highly 
stressed than is shown by calculation. 

Nickel steel has only a moderate elastic limit and 
only a moderate degree of toughness and, as will be 
shown later, under shock and vibration is relatrvely 














Fic. 1. Fracture of Nickel Steel as used in 


Pinions. 





Fic. 3.* Structure of the Surface of.a Nickel 
Steel Pinion. 





Fia. 4.* Structure of the Surface of a Steel Pinion 
with a Nickel-Chrome Base. 








ENGINEERING. 

We place toughness first, as, in our opinion, this is 
the chief property steel should possess in order to resist 
shock, vibration, &c. 

No satisfactory definition of toughness has yet been 
evolved, but the sense in which we use it is that property 
of steel by virtue of which it can successfully resist 
fracture under shock. 

The test usually adopted as a measure of this factor 
is the Izod, but we suggest the following in preference to 











Fic. 2. Fracture of' Steel,’ having Nickel-Chrome 
as e, as used in Pinions. 





Fic. 3a.* Structure of the same Pinion as Fig. 3, 
4}in. from the surface. 





Fic. 4a*. Structure of-the same Steel as Fig. 4, 
4} in. from the Surface. 


* Tuesr Fics. an—E REPRODUCED FROM PHOTOGRAPHS HAVING A MAGNIFICATION OF 100 ; 
Present ScaneE MAGniFICATION oF 80. 


weak, due to the fact that the crystals do not-accom- 
modate themselves readily under instantaneous shock 
to the altered conditions, and hence, when broken, show 
@ crystalline fracture, while some other: types of steel 
respond quickly to those conditions and when broken 
show a fibrous fracture. 

_ If the conclusion we have arrived at is correct, then 
1t 18 undoubtedly necessary that the steel maker pro- 
duces the highest class of material. The properties 
we consider necessary for this purpose are :— 


1. Toughness. 
2. High true elastic limit. 





it, t.c., the test bar is notched all round by a 90 deg. V, 
sharp at bottom; the falling weight is considerable 
and the velocity at point of impact is high, so that. the 
energy developed is so great that no appreciable deforma- 
tion of the crystalline grains takes place during breaking. 

Photograph No. 1 illustrates the fracture of, nickel 
steel as in pinions. 

Photograph No. 2 illustrates the fracture.of steel having 
nickel chrome as base and which is used in pinions. 

Nickel steel as used in pinions has a true elastic 
limit of approximately 22 tons to 24: tons. per square 
inch, and when broken under the conditi tlined, 
has always a crystalline fracture. 
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Steel with nickel-chrome as base has a minimum true 
elastic limit of 30 tons per square inch and, when broken 
under the conditions outlined, has always a fibrous 
fracture. 
The structure outlined in photograph No. 2 is due 


(a) The material possessing a very small crystalline 

ain. 
ore) The carbon being uniformly diffused throughout 
the mass. 

Photograph No. 3 illustrates the structure of the 
surface of a nickel steel pinion. 
. Pho ph No. 3a illustrates the structure of the same 
pinion 4} in. from the surface. 

Photograph No. 4 illustrates the structure at the 
surface of a steel pinion with a nickel-chrome base. 

Photograph No. 44 illustrates the structure, of the 
same steel as 4, but 4} in. from the surface. 

The specification we have provisionally outlined for 
this steel ia — 


Length. Transverse. 
True elastic limit x .. 80 tons 30 tons 
Ultimate tensile strength 
(minimum) ae .. 60 tons 50 tons 
Elongation on 2 in. ... --+- 20 per cent. 15 per cent. 
Contraction of area ... .-. 50 per cent. 35 per cent. 
Bend, 1 in. square - 180 deg. } x $180 
over § in. deg. over 
radius in. radius 
Izod 45 ft.-lb. 30 ft.lb. 


We have inserted the Izod test as it is the customary 
one, but in practice the method of breaking should be 
strictly defined, i.e., the position of the notch should 
be at right angles to the outside surface, 

From the brief outline we have given and from the 
specification included, it will be seen that only a limited 
type of steel is possible, and that this must be of the 
highest class. 

Yours faithfully, 
T. M. Service. 

Parkhead Steel Works, Glasgow, 

October 23, 1922. 





SwrepEen.—We have received from the Swedish 
Consulate General in London, a publication entitled 
“A Book about Sweden,” which is. published by the 
Swedish Traffic Association. It is admirably printed and 
illustrated, it gives numerous maps, and in a small scope 
contains a large amount of information on the country. 
This information. covers the geography and history of 
Sweden, its commerce and industry, and includes 
particulars for the aid and guidance of both tourists and 
commercial firms. The chapters on the various Swedish 
industries point to a marked degree of perfection in 
every speciality dealt with in the country. The book 
is most interesting and reflects great credit upon its 
publishers. 

“CaTaALoGuEs FoR Foreign Countries”: Enrra- 
tuM.—In Encrygerine of the 13th inst. (page 470) a 
letter appeared under the heading of “ Catalogues for 
Foreign Countries,” in which our correspondent said : 
“To return to the Lyons’ Fair, however, I think that the 
most optimistic exhibits in the whole of the fair were 
two glazed bricks of English manufacture, each bearing 
a label in English to the effect that the bricks were only 
samples as regards size and colour and the manufacturer 
did not guarantee that any bricks supplied would be 
equal in oe to the two samples.’’ We have received 
a copy of the label that was attached to the bricks in 
question, and from this we learn that the word “ any,’’ 
which we have just given in italics, should be “ all.” 
The error in the letter alters the meaning of the label, 
and we regret that the mistake was made. 


Tae Optica, Socitety.—The programme of the 
society for the current session includes the following 
lectures dealing with the evolution and development of 
optical instruments and apparatus: “The History of 
the Photographie Lens,” by Dr. R. 8. Clay, on Novem- 
ber 9; ‘The Birth of Cinematography and its Ante- 
cedents,” by Mr. Will Day, on January 25, 1923; 
“ Surveying and Nautical instruments from a Historical 
Standpoint,” by Dr. L. C. Martin, on March 22; and 
“Telescopes from a Historical Standpoint,” by Mr. D. 
Baxandall, on May 24. The lectures will, in each case, 
be illustrated by a series of unique instruments of historic 
interest from various collections. The meetings will be 
held at 7.30 p.m. on the above dates at the Imperial 
College of Science and Technology, South Kensington. 


Unirep Srares Exportrs.—The United States is 
leading the world in the value of sales to foreign markets, 
says Commercial America, Philadelphia. The value of 
American exports in the first six months this year 
amounted to 1,820,000,000 dols., or 16 per cent. more 
than the shipments of England, long known as the 
leading export nation. British exports were valued at 
1,565,000,000 dols. at the current rate of exchange. . It 
should be noted in this connection that the United States 
is exporting manufactured goods in greater quantities 
than raw materials in comparison with pre-war standards. 
In fact, this tendency has been 1 ly responsible for 
the maintenance of the country’s large export trade. 
Another factor is that Germany's ** underselling’’ world 
campaign to gain trade is not proving as serious to 
exporters of the United States as it had first been sup- 
— It seems that in many cases German manu- 
acturers have been unable to make deliveries promptly 
to meet the needs of the market. In other cases, t 
quality of merchandise supplied for the low prices 
quoted has not been up to standard expected. 
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A NEW FORM OF 


KILN FOR BURNING FIREBRICKS. 
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SOME NEW FORMS OF KILNS.* 
By Sir Arraur DuckHam. 


Ar the last autumn meeting of this section of the 
Ceramic Society, I promised Dr. Mellor I would place 
before you some designs of kilns which presented novel 
features. Although some of these are not specially 
adapted to refractory work, they may interest you and 
will show the line of thought followed in our designs. 
My firm, as you may know, were primarily interested 
in the construction of plants for the manufacture of 
coal gas. We uired for our purposes large quantities 
of high-class refractory material. The temperatures 
we wanted in the combustion chambers around our 
retorts were considerable—1,350 deg. C. In the earlier 
stages we had the greatest difficulty in obtaining suitable 
material, in fact, we suffered heavy losses through the 
failure of the materials used. But for these circum- 
stances we probably should not have taken up research 
into, and manufacture of, refractory material. 

In 1914 we were instrumental in the formation of a 
firebrick manufacturing company, and undertook the 
design of a kiln that would ensure the proper burning of 
our refractory materials, together with a due economy 
of fuel. We were already closely in touch with the manu- 
facturers in the Stourbridge area, and it was in that 
district we placed our works. The design of the kiln 
we erected was based on an existing plant in Germany, 
in the works of our agents, and during eight years has 
given general satisfaction. The kiln is of the continuous 
type, 16 chambers in all, each chamber 19 ft. 14 in. wide 
by 16 ft. 9 in. long by 6 ft. high to springing of arch, and 
10 ft. 5 in. high to the crown of the arch. "The chambers 
are arranged in two lines, with wickets on the outside 
only. There are four fireholes and bags to each chamber, 
the arrangement of firing being that generally known as 
semi-gaseous. The chambers are connected by flues 
under the floor, for the passage of secondary air and 
heating gases. . 

The heat in goods already fired is utilised by passing 
the secondary air for combustio1 through several cham- 
bers behind the one being fired, and the products of 
combustion from the firing chamber travel —e - 
several chambers ahead, preheating the goods to be 
fired, before passing through the damper to the waste 

as flue and chimney. Figs. 1 to 4 show the general 
| ney of this type of kiln. 

One of the chief questi in design was to settle 
whether to heat the kiln by an outside producer or by four 
individual fireholes to each chamber. In Germany the 
outside producer was used, consuming brown coal. We 
adopted the individual firehole system as we felt that 
the advantage of getting hot gas to the point of com- 
bustion in the bags would make up for the disadvantages 
attendant to individual fireholes. The results of working 








* Paper read before the Refractory Section of the 
Ceramic Society, at Birmingham, October 3, 1922. 
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have justified our decision, and for this form of kiln | chimney was partly due to the full utilisation of their | of between 0-25 per cent. and 0-75 per cent. when heated 
with individual bags and down draught the firing arrange- | sensible heat in the chambers ahead of the firing chamber, | for 2 hours at 1,410 deg. C. actual. 
ment adopted gives excellent results. and partly due to air leakages chiefly through the main} Another difficulty we had to meet is inherent to the 
We burn firebricks in this kiln, made of local clay and | dampers to each chamber. The dampers, as you will — of a down draught kiln. The material at the 
reinforced with clay grog and silica. The bricks are | have noticed in the diagrams, were of the vertical cast- top was burned to a higher temperature than the material 
burned till cone 13 comes down in the centre of the| iron type, and it was found impracticable to keep these | at the bottom, and if bottom tem ture was raised 
material, and this temperature is held for about 12 hours. | air- ay either around the sides or at the top. Conse-| to a proper degree there was grave of the uw 
Each chamber holds 60 tons of material, and we burn| quently these dampers were replaced by cast-iron flap — being damaged. As we proposed to extend the 














: tput of this works we had to consider and ov 
Fig. 5. SECTION A-B. diffeulty and had to decide to depart from ere mevab ion 
; > £ of either an up-draught or down-draught kil 

- Figs. 5 to 10 show what we call the W.D. central beg 
kiln. Dr. Mellor has put this kiln previously before you 
and it will therefore need but short description. Its 
advantages are: (1) That even heating is obtained 
throughout the whole of the material of the kiln ; 
| (2) That the bag forms no portion of the kiln proper, 
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and so can be made of different material, and further 
it can be easily renewed ; (3) Pro ~~ combustion of the 
ri 

















heating gases is assured ; (4) the brickwork forming the 
Fi w.6. SECTION E-F kiln proper is never subjected to the direct action of the 
‘ * ’ * * : “ heating gases during combustion. 
| a | \| i | | | | || A single chamber, 15 ft. 2 in. wide by 16 ft. 8 in. long 





“7 by 7 ft. 63 in. to the springing of the arch and 10 ft. 9% in. 
to the crown of the arch, has been constructed on these 
principles with an outside producer burning coal and has 
given satisfactory results. We are shortly erecting a 
continuous chamber kiln on these lines. Such an arrange- 
ment is shown in Figs. 5-10, givin | arrang t 
and details of 10 chamber kilns of the continuous type, 
arranged in two blocks with central producer at one end, 
The distributing producer gas flue is unde — in the 
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SECTION C-D. 


























wae wi sn mmm / maa _ a centre and the waste-gas collecting-flue un ‘ound on 
_—~ TF Y the outsides, connected to a fan at the egpose end to 
j the producer. 
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Connection is made between the producer gas flue and 
firing chamber by a portable bridge pipe which is moved 
from one chamber to another according to the rate of 
ee firing. A similar connection is provided between the 
chambers and the waste-gas flue to the fan. The 
chambers are connected by flues under the floor and the 
utilisation of the waste heat is effected in the same 
manner as described in the chamber kilns, shown in 
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OG eat CML Y: LDITIAE” "DOODLE ys MID EDDEL* a The high temperatures necessary for the proper 
burning of refractory material and the comparatively 
long period of soaking r — at that temperature 
precludes to a great extent the use of other types of kiln 
than the continuous owes oe for this purpose. In fact, 
for the burning of silica material, where an even higher 
temperature of firing and a longer period of soaking are 
essential, further modifications in continuous kilns must 
be made to obtain satisfactory working. We are at 
a present designing a special kiln for burning silica bricks, 
and when these designs are completed I trust an oppor- 
tunity may occur for them to be put before you. 

The type of kiln which has always attracted the 
i designer is the tunnel type. This type has not proved 
ee: satisfactory for the burning of refrac material, but 

1 ' I venture to put before you two modifications of this 

type as I believe consideration of them may interest 
you and may lead to further developments. 
! The advantages of a tunnel kiln are very aes ae 
-+—-D saving of labour and fuel and even heating and cooling of 
the materials. The disadvantages are :— 

(1) Mechanical. 

(2) The great length of the tunnel. 
! (3) The tendency of the heating gases to rise, and so 
I cause uneven burning. 
Dealing first with the open type of tunnel kiln (Figs. 
a thaiaadsSienieial aia ee ee 1l to 14), we have endeavoured to overcome these 
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14 to 15 chambers per month. The fuel consumption is, doors. This change ensured tightness at this point, Instead of rote Ry ~ gases to pass straight through 
20 tons to 25 tons Ap oal per 100 tons of material burned.| and greatly improved the draught. We still found, | the whole length of the _— cross walls are provided on 

I would now put before you the disabilities of this | however, that we could not under all weather conditions| each truck carrying material, these cross-walls 
kiln as constructed. The chief trouble we had was | be certain of obtaining in a reasonable time and under all | registering with Tees on on the kiln walls, thus forcing 
to obtain sufficient draught to be able to work two/| conditions the high temperature of burni; — was the gases to take a zig-zag path instead of a straight 
chambers ahead of the firing kiln in order to utilise the | absolutely essential in order to ensure that one. By this means we are able to reduce the length 
heat in the flue gases and two chambers behind to heat the | had been eliminated from the firebrick snatetiols of the kiln from, say, 300 ft. to 180 ft. These cross-walls 
secondary air properly. The chimney was 180 ft. high, | consequently decided to di with natural draught really divide the tunnel uw — oe into a number of chambers, 
but as the temperature of the flue gases was only altogether, and installed artificial dra’ ht with most | short flues in the side ng provided to carry the 
120 deg. F., entering the chimney, the pull on the main | satisfactory results. The output from the is greater, gases from one chamber to amt In order to ensure 
flue was insufficient. and we can be sure of the yocgee burning of the material. | the material heating throughout its height when piled 

The low temperature of the flue gases entering the! Recent tests on the product of this kiln show a shrinkage | on the truck, the openings for the passage of the gases 
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are only made in the lower portion of the flue walls, thus 
ensuring the heating gases flowing across the lower a 
of the material as well as around the upper . Com- 
bustion takes place about the centre of the kiln, the 
heating gases following a zig-zag path to the end that the 
material enters. The cooling air is let into the exit end 
of the kiln, following a zig-zag path and becoming more 
highly heated until it reaches the point of combustion. 

Arrangements are made by which an excess of air 
may be admitted in order to ensure proper cooling and the 
excess drawn off before the combustion point is reached. 
The trucks carrying the material in the design shown are 
5 ft. long by 10 ft. wide and are travelled 5 ft. at a time. 
Arrangements are made to prevent by-passing around the 
ends of the division walls on the truck and over the top. 
lt will be seen that this design greatly reduces the length 
of the kiln, provides for even heating over the cross- 
sectional area of the tunnel, and removes any difficulty 
in cooling the material. The trucks are sand-sealed 
about at the bottom, and a ventilated pit is provided 
through the length of the kiln »eneath the truck bottoms, 
so that ready attention can be given to any mechanical 


A problem which was recently put up to us was the 
proper burning of large glazed in a muffle. The 
material was to be slowly and evenly burned at a tem- 
perature of about 1,100 deg. C., and slowly and evenly 
cooled. For this purpose we designed an annular, 
circular tunnel kiln (Figs. 15 to 18), with the heating 
gases muffled. The continuity of the tunnel is broken at 
the unloading and loading point, but the annular fire- 
brick tray carrying the material is continuous and un- 
broken. The heating of the kiln is by means of producer 
gas burned in six horizontal flues one above the 
other in the side walls of the tunnel. hese flues being 
separated throughout their length, the intensity of heat 
to the various parts of the kiln is controllable, and an 
ture ed through the height of 


even tempera’ 
material. The tray is moved by electric motor and 


gearing 10 ft. at a time, the operation taking some 
30 seconds. 

The combustion zone is approximately opposite the 
unloading zone, and the heating gases flow toward the 
inlet end for the material. Mechanical draught is applied 
by means of a fan and motor. Cooling is controlled by 
the admission of air into the muffled flues about the out- 
going material, and a regulated supply of air is admitted 
inside the muffle at the exit end to ensure the final 
cooling. Special arrangements are also made for warming 
and removing the moisture from the unburned materials 
as they enter the kiln. The chief advantages of this 
kiln are convenience of working, elimination of trucks, 
even heating and economy of fuel. One of these kilns 
will be working early next year, but the principle has been 
proved on a kiln of similar design forming part of a 
chemical process. 

In designing these kilns we have tried first of all to 

p the fundamental needs of the manufacturer. 
These, of course, vary very greatly, but once these needs 
are fully understood, the work of design is not so difficult 
a matter. 





POST-WAR PROGRESS IN THE FIXATION 
OF NITROGEN.* 
By Dr. J. A. Harker, F.R.S. 

REMARKING at the outset that the technical literature 
on nitrogen originated | ly from prejudiced sources, 
Dr. Harker acknowledged that attention had been drawn 
by a Berlin firm to the Report of the Nitrogen Products 
Committee b a competent authority had there set 
out the advantages and disadvantages of the various 
processes without prejudice. His own attitude was to 








* Summary of an Address delivered before Section B 
(Chemistry) of the British Association at Hull on Sep- 
tember 12, 1922. 
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regulate his conduct as if there were a hole in the map 
of Europe, where Germany used to be; but he thought 
it worth while to mention this unexpected testimony. 

The oldest method of nitrogen fixation by the arc 
required very large power ; yet it remained the cheapest 
method for the manufacture of nitric acid. At Notodden 
45,000 kw. were utilised in Birkeland-Eyde arc-furnaces, 
and 200,000 kw. in the two stations at Rjukan, the 
cheapest hydro-electric plant of the world ; at Rjukan II 
a 15,000-kw. stearn-operated set had now been added to 
utilise the waste steam. As less than 2 per cent. of the 
heat energy expended was absorbed in producing nitric 
oxide NO at a concentration of 1-2 per cent. in the 
furnace gases, many alternative forms of furnaces had 
been tried; among these 14 plants, mostly of small 
outputs, was the 300-kw. experimental plant on the 
Kilburn-Scott system erected at some Birmingham 
munition works, 

In some of the new variants of the original process, 
worked in Switzerland and Germany, air was enriched to 
50 per cent. of oxygen ; the gases circulated in a closed 
circuit and the product was removed by cooling as liquid 
peroxide NO2, but several explosions had occurred in 
these works. 

Turning to synthetic ammonia, Dr. Harker pointed 
out that the Haber process worked at 200 atmospheres 
in very large units at low gas velocity, the reaction tubes 
being large fla steel tubes, nearly 40 ft. long, 
over 3 ft. external diameter, with walls 6 in. thick ; the 
preheated gases were recirculated through the system 
after removing the ammonia. The Nitrogen Products 
Company had, at University College, during the war used 
much higher gas velocities with greatly increased 
yields, and a plant had been designed to obtain 5 kg. of 
ammonia, instead of the 400 grammes of the original 
German plant, per hour per litre of catalyst space. The 
United States plant at Sheffield, Alabama, erected in 
1917-18 and planned for 11,000 tons of nitrogen annually, 
had worked on lines similar to the German process, but 
had used activated sodamite as catalyst; that product 
was difficult to prepare, and its activity was permanently 
destroyed by small quantities of water vapour, and the 
plant had not reached commercial operation. An 
improved plant of the General Electric Company and the 
Solvay Process Company was producing liquid ammonia, 
at the daily rate of 10 tons, for the refrigerator industry, 
near New York. 

The Claude process* differed from the older Haber 
process by a working pressure of 900 atmospheres, by 
means of which was obtained a combination ratio of 40 
(instead of 10 or 11) per cent. after a single passage giving 
about 25 per cent. of ammonia in the issuing stream ; 
the litre d «aaen yielded 5 kg. of ammonia per hour. 
Multiple-stage working was adopted instead of re-cir- 
culation, and the dimensions of the 5-ton plant (per day) 
were almost absurdly smal]. The latest catalyst tubes, 
which Dr. Harker had seen at the Montereau works, were 
made in Sheffield. 

The hydrogen for the plant was to be isolated from 
coke-oven gas. The cost of the hydrogen preparation and 
purification was always of paramount importance; it 
amounted to 65 per cent. or 70 per cent. in the works of 
the Badische Company. 

In the Casale process, in use at Terni, near Rome, the 
hydrogen was generated electrolytically, with the aid of 
the hydroelectric power of the waterfalls ; some of this 





*c.f. “The Claude Synthetic Ammonia Process,” 
ENGINEERING, November 25, 1921, page 732. 
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CIRCULAR TUNNEL KILN FOR GLAZED WARE. 


Fig./5. SECTION B.B. 
| Chimney. 
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(For Description, see Page 534.) 
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Fig./6. SECTION A.A. 
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ae 
hydrogen was burnt with air, leaving the hydrogen-nitro- 


gen mixture wanted for the ammonia synthesis. Much 
attention was being paid to new types of electrolysers, 
particularly in Switzerland and America, and with 
the high prices of coke, this battery-hydrogen produced 
from cheap hydroelectric power would be well able to 
compete with other hydrogen, if the battery plant costs 
could be reduced. 

The calcium cyanamide (nitrolim) process, sometimes 
considered obsolete or, at any rate, obsolescent, had at the 
end of the war commanded plant of greater nitrogen 
capacity than any other fixation method; but some 
of the war works had been closed when the nitrogen 
was wanted as fertiliser, and no longer for ammunition. 
Thus the largest cyanamide works of the world (annual 
capacity 200,000 tons), erected at Muscle Shoals, 
Alabama, by the American Government, were not in 
operation, and it was uncertain whether the Government 
would lease it to some firm or keep it, like the Sheffield 
plant in readiness for the next war. 

Including the expenditure on an unfinished plant, 
scrapped after the armistice, America had spent 
140,000,000 dols. on nitrogen fixation. On the other 
hand, the capacity of the Caro-Franck cyanamide plant 
at Presteritz was to be doubled. There had been no 
development of outstanding importance in the manu- 
facture of cyanamide ; it remained the cheapest form of 
combined nitrogen. Yet it was an unsatisfactory 
fertiliser for many soils, as it was apt to turn (by poly- 
merisation) into dicyandiamide. 

For that reason many attempts had been made to 
transform the calcium cyanamide nitrogen into some other 
compound, for instance, into ammonium sulphate, so far 
mostly with little success. One of these products, the 
American mono-ammonium phosphate (the ammophos 








of the trade) was promising, though expensive. Within 
the last year, however, calcium cyanamide had been 
decomposed in Sweden and Switzerland, by the aid of 
carbonic acid into free cyanamide, which was then con- 
verted into urea, and calcium carbonate. In the second 
stage of the process Swiss chemists used an excess of 
sulphuric acid which, subsequently acting on natural 
ae rm gave a mono-phosphate. The final product 
nown as phosphazote contained its nitrogen as urea an 
its phosphorus in the water-soluble form. This product, 
which did not spoil the bags nor irritate the skin, as 
calcium cyanamide might do, had for six months been 
used in the French vinyards. The old cyanide processes 
(fixation of the nitrogen of animal refuse as prussiate by 
fusion with potash in the presence of iron) was also 
being reinvestigated in its various modifications. The 
Bucher process seemed too expensive; in America 
cyanamide was decomposed to yield hydro-cyanic acid 
(utilised for plant fumigation), and experiments were also 
made in Birmingham. The mix salts containing 
ammonium nitrate and sulphate, which had caused the 
Oppau explosion—the damage from which had since been 
repaired—were probably perfectly safe and would then 
have been, if the removal had not been attempted of the 
hard caked salts by means of big blasting cartridges. 
Dr. Harker concluded with a solemn warning. Accord- 
ing to Professor Matignon, of the Collége de France, 
the smaller Germany of to-day had consumed, in the 
year ending last April, 290,000 tons of nitrogen (that 
being 45 per cent. more than in 1913), without satisfying 
the demands of her agriculturists ;* and that total had 





* These figures do not differ much from the recent 
statistics of J. Hess (“Electric Energy for Chemical 
Purposes,” Elektrotechnische Zeitschrift, July 28), who 
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been produced within the country, and not half imported 
from Chile. The plants were not worked to their limit 
of sopert, moreover. It might be justifiable for the 
Allies to allow their late enemies to put themselves into 
so strong a position so soon after the war, whilst Gretna 
and almost all our munitions works were being dismantled; 
but let them beware. 








SOME ASPECTS OF THE RELATIONSHIP 
BETWEEN WATER POWER AND NITRO- 
GEN FIXATION.* 

By E. B. Maxtep, D.Sc., Ph.D. 

THE fixation of nitrogen by any of the three principal 
rocesses, Dr. Maxted stated, involved two economic 
actors, which might conveniently be grouped under the 

headings of power and of materials. The predominance 

of the one or the other would determine the site and the 
process suitable to local conditions. Under British 
conditions, apart perhaps from the manufacture of nitric 
acid as such, only the manufacture of calcium cyanamide 
and the direct synthesis of ammonia were economically 
ey The potential resources of water power in 

reat Britain had recently been estimated, by the Water 

Power Resources Committee of the Board of Trade at 

250,000 kw., mostly located in Scotland; this estimate 

was exclusive of the Severn Estuary scheme. Of the 

10 Scottish sites, favourably reported on, only one would 

produce over 30,000 kw. and only two over 20,000 kw. ; 

the total available power of these 10 sites was about 

100,000 kw. In Wales five sites were reported on 

favourably, only one of more than 5,000 kw. But plants 

of less than 10,000 kw. were not considered suitable for 
the economic production of calcium carbide or cyana- 
mide. Thus droelectric power for these eg 
would principally be available in Scotland, where the 
cost would be about 30/. per kilowatt on the pre-war 
basis. Operating and other costs would be low, amount- 
ing perhaps to er cent. on the installation capital, 
and it should under present conditions be possible to 


d| produce the kilowatt-year for about 4/. 5s. 


Taking 5/. and 135 kw.-hours per 1,000 cub. ft. of 
electrolytic hydrogen—a figure obtained in practice— 
the power cost per 1,000 cub. ft. of hydrogen should be 
je.» Sarcgretins the value of the oxygen also produced 

y the electrolysis. Even allowing for other expenses, 
this }d. would not compare unfavourably with the cost 
of hydrogen from fuel, which could not sink below 2s. 
per 1,000 cub. ft. In Germany the conditions necessi- 
tated the production of hydrogen from fuel; but for 
our country a strong case could be made out for electro- 
lytic hydrogen, in spite of the relatively large any 

oor space and the multiplicity of the cells required. 
Large cell units for high current density were being 
developed, and the oxygen would be utilised. 

Examining the problem from a slightly different 
aspect Dr. Maxted assumed that the 10,000 kw. available 
could be completely utilised. Firstly, for makin, 
synthetic ammonia. About 5,500 tons of nitrogen coul 
be fixed per year as ammonia. 8,000 kw. (of the 10,000) 





further eet out that the nitrogen equivalent of stable 
manure had decreased by 260,000 tons in the period 1913 
to 1919, and the imports of phosphates from 630,000 tons 
of P2Os in 1913 to 268,000 tons in 1920. 

* Summary of a pa read before Section B of the 
British Association at Hull, September 12, 1922. 
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being used for the electrolysis, 1,000 kw. for compression 
to 200 atmospheres, and the remainder for other purposes. 
Secondly, for making calcium cyanamide. The weight of 
the fixed nitrogen would be about the same. But 
35,000 cub. ft. of waste oxygen would be available per 
hour in the first case, assuming the nitrogen to be 
separated from air by a low-temperature process, whilst 
in the second case the whole of the coal lime required 
would have to be brought to the factory site there to be 
handled, That would to a certain be balanced 
by the greater simplicity of the cyanamide process and by 
the necessity (in the first case) of fixing the ammonia 
by some extraneous acid, unless liquid ammonia or 
ammonium nitrate were made. Summing up, 
synthesis of ammonia from electrolytic hydrogen did not 
appear impossible in Great Britain, and Dr. Maxted 
mentioned that the recent report on nitrogen fixation 
in the United States also discussed the question of 
electrolytic hydrogen. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address* by the President, Emeritus Professor H. 8. 
Hete-Ssaw, LL.D., D.S8c., F.R.S. 


Tre year 1922 is the seventy-fifth anniversary of the 
foundation of our Institution, as in the year 1847 
George Stephenson became our first president, and was 
president the year afterwards at the time of his death. 

e has been followed by a long line of eminent engineers, 
such as Fairbairn, Whitworth, Penn, Armstrong, Napier, 
Ramsbottom and many others, whose lives and work 
have been an sp ne to us all in our early days, 
and an example of devotion and sacrifice in the interests 
of the Institution to those who have since been honoured 
by election to the Council. The kindred engineering 
societies in Belgium and Holland have celebrated their 
seventy-fifth anniversaries this year, and those bodies 
with whom we have exchanged cordial greetings have 
marked the occasion by a review of their growth and a 
consideration of their future development. Members of 
our Institution have no less reason to be proud of our 
past history and to look forward with confident antici- 
pation to an even greater future. 

Education.—The addresses of former presidents have 
covered a wide range of subjects, since a very excellent 
custom has generally been observed by each different 
president of dealing with the particular branch of 
mechanical engineeri*¢ with which he has been specially 


connected. In many cases, however, there is one subject 
intimately associated with the welfare and growth of 
our Institution, which has been dealt with by former 


presidents, namely, the education of a mechanical 
engineer. It so happens that my own work, after my 
apprenticeship and employment in works and until 
twenty years ago was, like that of two of my distinguished 
predecessors, Sir Alexander Kennedy and Dr. Unwin, 
that of a professor of engineering. Having had the 
experience, shared, I believe, only by Sir Alfred Ewing, 
former member of council, and now principal of Edin- 
burgh University, of being first professor of three schools 
of engineering, all now universities—in my own case 
these being Bristol, Liverpool and Johannesburg— 
I feel that I may reasonably be expected to take as my 
special subject that of engineering education. 

Ten years ago an important step was taken by the 
Institution in the inauguration of our own examinations. 
This was a great step, especially for mechanical engineers, 
who might always be trusted to take care that the vital 
requirements of the practical side of their profession 
were never subordinated to mere theory, since it is in 
regard to their practical work that the final word must 
always be said as to success and failure in mechanical 
engineering. Although in the year of their institution 
(1913) there were only 18 candidates at these examina- 
tions, the number has risen rapidly until this year it has 
exceeded 500. I venture to say that our examinations, 
as a result of the care which is exercised by both pro- 
fessors and members of council, will compare favourably 
with those of any other body, not only in fairness of 
the results, but what is even more important, in the 
prevention of cramming and consequent acquisition of 
mere superficial knowledge. 

The Student Class and the Graduate Class.—One 
important innovation has this year come into operation, 
and that is the institution of the class of students as 
distinguished from the class of graduates. A student 
class has been formed which all those who have adopted 
mechanical engineering as a profession are allowed to 
enter between the ages of 16 and 25. Before being 
recognised as a student they must have either passed 
what was previously the examination for graduates or be 
able to present equivalent certificates of University 
matriculation Mies sty This class is more or less 
equivalent to the old class of graduates. The name 
graduate is still retained, but is now employed in its 
correct sense and indicates not merely those who have 
qualified by a University degree, or by passing our own 
examination for corporate membership, but have already 
proceeded to an extent satisfactory to the council in their 
practical training at engineering works. In other words, 
they must have given proof that while they have attained 
a standard in engineering science previously demanded 
of corporate members, they are getting practical ex- 
—. fitting them in due time to be raised to that. 

his enables the il to ider the adv t 
of graduates to the rank of iat bers solely 
on the grounds of their practical knowledge and ex- 
perience. As President, I appeal to all members con- 
trolling technical staffs to give preference to our own 
graduates in selecting young men for employment. 


* Abstracted. Delivered on Friday, October 20, 1922. 














This step has led to other important changes. From 
October, 1913, to April, 1920, candidates for election 


over thirty years of age were not required to pass the 
examinations, and after October, 1920, the age limit 
was raised to thirty-three years. The council has now 


power, when there is a doubt as to the standard of attain- 
ments of a candidate for election, to require such a 
candidate (although over thirty-three) to pass certain 
selected technical subjects of our examination or to 
present a thesis. Since the choice between the thesis 
and examination rests with the candidate there is no 
hardship inflicted on busy men who hold administrative 
positions and could not be expected to go back to school. 

Recognition of Professional Status of Members of the 
Institution by other Authorities.—The high standard of 
the scientific as well as practical knowledge of our 
members is now recognised all over the world, and it is 
realised that membership of our Institution has become 
a coveted distinction to be earnestly sought and jealously 
guarded. One of the most remarkable results of this 
is the change of attitude of official bodies generally, and 
especially of Government and the Military Services, 
this being enhanced no doubt by the general change of 
conditions since the war. 

Both the Air Ministry and the War Office have 
approached the Institution for co-operation and assistance 
in regard to the engineering side. There are two reasons 
for doing this, the first being the tee afforded in 
each respective service that the men employed in 
engineering work by them should be properly qualified, 
and the other that men who are being prep for the 
emergency of war may, by admission to the Institution 
and passing its examinations, secure recognition from 
mechanical engineers all over the world as to their status 
and acquirements when they return to civilian life. 

The Air Council has recently started a scheme for 
granting short service commissions in the Royal Air 
Force to young men qualifying for associate membershi + 
of the Institution, which includes practical training in 
civilian works as well as in the Royal Air Force. The 
Institution examinations take a recognised place in 
the scheme. (Vide Air Publications, No. 894.) 

The Army Council accepts the Associate Membership 
Examination (or its recognised equivalent) as the only 
qualification for corps pay for officers of the Royal 
Army Service Corps and of the Tank Corps (Technical 
Branch). It also accepts the examinations as one of 
the three alternatives (with Inst.C.E. and I.E.E.) as a 

ualification for engineer pay for officers of the Royal 

ngineers. The Tank Corps has met our requirements 
by arranging special courses for its officers at the Artillery 
College, Woolwich, to prepare them for the Associate 
Membership Examination. (Vide Royal Warrant, Army 
Order 324/1919, pages 12 and 13.) 

Ex-Service Engineers.—The idea of a thesis previously 
mentioned was adopted as the result of the application 
of a number of ex-service candidates, a large number of 
whom were wounded in the war and were entitled to 
receive special consideration in their endeavours to resume 
their work of training as engineers. The education of 
these ex-service candidates had been seriously interfered 
with during the war, and the Examination Committee 
undertook the task of interviewing more than 50 of such 
candidates, the remainder being seen by members at 
home and abroad. It is sufficient to say that the system 
of theses, in each case written without the aid of books 
or notes, and in the presence of some duly-qualified 
member of our Institution, has been an unqualified 
success as a satisfactory test of the qualification of the 
candidate—only a small proportion having failed to 
satisfy the examiners. 

National Certificates and Dipl in Mechanical 
Engineering.—During the year the Board of Education 
has put us in a position to share with it in the control 
of the education, not merely of a large number of those 
who become members of the Institution, but of those 
engaged in the work of mechanical engineering attending 
the day or evening classes of technical colleges or schools 
—that is to say, pupils, apprentices, improvers, and 
skilled mechanics as well as draughtsmen, foremen and 
managers of engineering works. 

The initiative in this matter came from the Techno- 
logical Branch of the Board of Education. It is important 
that every mechanical engineer at home or abroad, who 
has any influence with yo men employed by him 
or the responsible task of selecting employees, should 

p the essential conditions of what are now National 
Certificates in Mechanical Engineering, and when gr: 
give full weight to their importance. I will briefly state 
the nec uirements for such certificates, which 
are as follows: (1) In the first place a minimum of two 
years’ attendance (but usually three) at courses approved 
jointly by the Institution and the Board of Education 
by the Board’s engineering inspectors, must be presented. 
(2) Results of the usual annual examination of such 
schools must be duly recorded and vouched for by the 
principal of the school. (3) Laboratory notes duly 
certified showing the candidate has had a proper course 
of laboratory instruction and kept notes of his work 
throughout the period of training. (4) The last test 
is the final examination itself in each different grade. 

Whilst all the certificates are presented and examina- 
tions conducted by the schools themselves the Institution 
appoints the assessors, just as the Board of Education 
appoints the inspectors, and to the Institution such 
assessors are entirely responsible for considering all 
papers, reviewing and supervising all results. All 
such results are submitted to the Joint Committee of 
our council and the Board of Education, all doubtful 
cases on the border line being specially considered. 

Of the 1,250 candidates who have presented themselves 
in the first year from 48 technical schools, 51 per cent. 
have been awarded national certificates. It may be 
said that the 72 schools now admitted to the scheme as 
duly qualified, and heartily co-operating in it, represent 











with a very few exceptions, all the technical schools ' 
of the country 

ocal Branches.—Probably next in importance to the 
progress of education and technical requirements comes 
the advance which has been made so that the various 
centres of engineering industry should as far as ible 
have equal advantages with the London mem in 
— to meetings and discussions. 

he first steps towards this were taken in 1914, by the 
appointment of honorary local correspondents to arrange 
for meetings and di ions in the provinces. It was, 
however, not until after the war (in 1921) that local 
branches were inaugurated ; these at present number four. 
It is expected that branches covering other districts 
will be formed in the near future. It is very gratifying 
to note the enthusiasm and success of these branches, 
two of which have already started graduates’ sections. 

The council has also evinced its anxiety to keep in 
touch with members residing abroad, and has established 
Advisory Committees in various parts of the British 
Empire. It is thought that these committees will keep 
distant members in touch with the Institution and with 
each other, and will be useful in bringing to the notice of 
the council any matters affecting their interests. The 
committees have also been found of great assistance to 
the council when considering applications for joining the 
Institution. 

Another step forward taken for the first time during the 
past year is the holding of examinations in provincial 
centres ; they will also shortly be held at several places 
abroad. 

A great step has been taken in the extension of facilities 
of our library, especially for those who are only occa- 
sionally able to use the Institution house. Any member 
is now able to obtain books from the Institution on loan, 
and to aid members in doing this each journal contains a 
brief notice of new books added to the Institution library. 
But beyond this, our energetic library staff, directly a 
request for information is received from any member, 
promptly institutes a search and transmits without 
delay any information available on any subject connected 
with mechanical engineering. 

Research.—In the year 1879—that is nearly fifty years 
ago—the Institution first —— a Research Com- 
mittee, and devoted some of its funds to this purpose, 
and since then the sum of between 13,000. and 14,0001. 
have been expended on research from the Institution 
funds, taking such subjects as alloys, cutting tools, 
friction and lubrication, gas engines, marine engine 
trials, hardness, steam nozzles, steam and refrigeration. 
These researches have undoubtedly not only greatly 
enhanced .our reputation, but have been of the greatest 
value to the engineering world. In the year 1901, as the 
result of continuous pressure on Government, partly by 
members of our own Institution, the National Physical 
Laboratory was established, and later on, in 1915, as a 
natural corollary, and partly owing to the war, the 
Government Committee of Scientific and Industrial 
Research. The record of both National Physical 
Laboratory and the Government Department for 
Research is one of which we may well be proud, although 
the establishment of both was far too long delayed 
considering the importance of our country in the world 
of physical and mechanical science. 

n view of present-day demands, the council will 
have to consider most carefully to what extent, if any, 
they will be able to contribute further to researches 
which may well be left in the hands of the above- 
mentioned bodies. 

Finance.—The Institution building was erected in 
1898, and with the Princes-street extension (which was 
completed in 1913), has cost the total sum of 100,793/. 
The property is held under leases from the Ecclesiastical 
Commissioners and Dr. Williams’ Trustees, the principal 
lease expiring in 1974. In 1917, the council (at the 
suggestion of Mr. Mark Robinson, then chairman of the 
Fi Cc ittee, to whom the Institution will for 
ever be under a deep debt of gratitude) instituted a 
Leaseholds Amortisation Sinking Fund by setting aside 
the sum of 20,0001. in 5 per cent. War Stock, and it was 
estimated that this sum, with all accrued interest, would 
realise about 202,000. at the end of 1973. The incidence 
of the war has, however, so completely changed the 
aspect of housing, rating and finance, that it seems 
advisable to consider the question of enfranchisement, 
that is to say, purchase of our freehold. Otherwise, when 
our lease ends the whole of our splendid building, with 
all improvements and additions, will have to be handed 
over to our landlords, and we may be turned into the 
street with only our books, furniture and models. The 
Ecclesiastical Commissioners are not prepared to sell 
any of their property, but we are adv they would 
entertain a proposal to extend our lease for 999 years 
at, however, a very considerably increased ground rent. 
Dr. Williams’ Trustees cannot move without the consent 
of the Charity Commissioners, and it is unlikely that they 
would view sales from any other standpoint than that 
taken by the Ecclesiastical Commissioners. Any 
improvement or extension carried out by the Institution 
to the building or its amenities would enhance the 
value of the messuage in the event of the freehold or 
a 999 years’ lease being obtainable, and it is feared that 
this would reflect adversely on the purchase price or 
ground rent. It is hoped, however, that legislation 
already before Parliament may be carried through 
before many years to enable the Institution to become 
freeholders of their own building on equitable lines ; 
funds should, therefore, be earmarked for this purpose. 








With to our existing financial obligations, 
sum of 34,025/. was raised in 1911 on 4 cent. deben- 
tures for the Princes-street extension. debentures 


(which could be repaid at the option of the council in 
1921) are redeemable on or before December 31, 1931. 
Against this indebtedness there has been set aside a sum 
of 13,4002. in trustee securities, and the council is annually 
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adding to this figure. It has been urged at council 
meetings that the time has now come to secure inde- 
pend and red these debentures when we have the 
funds to do so. 

From 1910 (notwithstanding the drop during the war), 
our membership of 5,700 had reached 8,196 by the end 
of 1921, and is to-day rapidly approaching a total of 
9,000. With the increase of membership, and with its 
activities, the work of the staff has enormously increased. 
The number of council and committees meetings in the 
same period has increased from 51 to 140. This has 
naturally led to an increase of staff which now includes 
two assistant secretaries, who were appointed with the 
new secretary in 1919. In view of these circumstances 
I am satisfied that the increase in staff expenses shown by 
the annual report is fully justified. 

I cannot regard without apprehension the inadequacy 
of the funds set aside for pensions. In 1914 a small fund 
was started to which 1001. was voted per annum up to 
1917, and since that day 1,000/. per annum has been 
allocated for this fund. The annual pension expenditure 
is to-day between 7001. and 800/., while only a few years 
ago it was practically nil, and one of the things that should 
be done without delay is to see that capital is provided 
to meet the future in this respect. 

Scientific Knowledge and Invention.—In his able 
presidential address already alluded to, Mr. Ellington 
quoted Joshua Field, F.R.S., fourth president of the 
Institution of Civil Engineers, as saying (just after the 
death of our first president): ‘‘ George Stephenson 
was well known to us all. He was president of a kindred 
society, the Institution of Mechanical Engineers. That 
Institution principally directs its attention to new 
inventions in the mechanical and manufacturing processes 
whilst the communications brought before us (the Civils), 
are chiefly accounts of executed works in civil and 
mechanical engineering.” 

This, to my mind, was a very fair statement, at any 
rate at the time, of the respective provinces of the two 
Institutions, and as I have devoted myself since I have 
been in engineering practice to inventions of various 
kinds, I embrace this opportunity of saying how the 
education of which I have been speaking is to-day of vital 
necessity for invention in mechanical engineering, and 
also of correcting some prevalent misconceptions as to 
the real nature of invention. 

The word invention, as you know, comes from the 
Latin invenire, “‘to come upon.” The poet Goethe 
after asking, “‘ What is invention ?”’ goes on to answer 
his question by saying, “‘ Invention is the end of seeking.” 
All progress at any rate in mechanical science must be 
in the nature of invention. Every fresh step taken, in 
which new ground is trodden, every new device or new 
mechanism or new machine of changed form, in which 
movement of parts differ, or even if the object attained 
is different, can only result from the exercise of the 
inventive faculty. If a man cannot do more than alter 
the dimensions of machinery which he is constructing, 
he cannot be called an engineer at all. 

An average of 30,000 patents is taken out each year 
by inventors searching for new devices and in the hope 
of securing some new results. Inasmuch as anything 
that has been patented within the previous fifty years 
(beyond which search is not conducted by the Patent 
Office) is considered as anticipated, it is easy to see what 
a hopeless task is being attempted by the ignorant and 
uneducated inventor. Anyone who studies the Patent 
Journal week by week must see that even to-day the 
attempts of a large number of inventors would be 
ludicrous if they were not in most cases pathetic. It is 
often said that the Patent Office should not proceed with 
and grant ridiculous inventions of this kind, but it must 
be remembered that some of the greatest inventions at 
first were regarded as absurd and impossible even by 
able men, and I have only to quote the history of the 
locomotive or the Bessemer process as cases in point. 

_ It is, of course, such absurd productions that bring 
invention in general into ridicule. The truth, however, 
must be told that engineers in practice in the course of 
their work constantly spend large sums of money on 
inventions which, if they are more plausible, are not 
less impossible than many others. In 99 cases out 
of 100, @ sound training in principles of physical and 
mechanical science would keep a man on sound lines 
and enable him to use that power which most of all 
distinguishes him from a mere animal, namely, imagina- 
tion. James Watt is a wonderful example of a man of 
sound training and education applying himself to the 
solution of great problems, not eueely the t problem 
which resulted in a separate condenser, but his wonderful 
mechanisms for parallel motion. 

_ The very first clause in the objects of our Institution 
1s stated; “To promote the science and practice of 
mechanical engineering, to give impulse to inventions 
likely to be useful to the members of the Institution and to 
the community at large.’ I emphasise “ likely to be 
useful” because this object of the Institution is just 
as important as any of the others, and I still hope to 
see the subject of invention treated in the same scientific 
manner, as clearly one of the most important of our 
objects. 

Whatever impulse in the way I have e-ggested, or in 
any other way, our Institution may be abic to give to 
invention, it must not be overlooked that by far the 
greatest inducement to invent is the protection afforded 
by the Patent Office. A patent is granted, not as some 
people think, because the Government has the slightest 
interest in that individual inventor, but simply and solely 
in the interests of the public, so that by the inducement 
of the reward in the form of a monopoly for a certain 
number of years the public may in return reap the fruit 
both of the genius of an inventor and of the expenditure 
of money by the capitalist necessary to produce and 
bring to fruition & successful invention. 

From time to time the Patent Laws have been modified 





By. the 





and improved, and our Institution has always been ready 
to take its for the protection of the inventor, at any 
rate in engineering matters. Only recently (1918) when 
an attempt was made to introduce undesirable modifica- 
tions in the Patent Law a strong representative committee 
was formed of different Institutions, and our own presi- 
dent at the time (Mr. Longridge) took the chair at the 
meetings on the subject, with the result that the most 
objectionable features were removed. The alterations 
contained one clause of the greatest value, namely, 
the increase of duration of a patent from fourteen years 
to sixteen, thus bringing the time nearly to that of the 
American patent, which is granted for seventeen years. 
There are certain other matters in which our Institution 
might use its influence suggested to me by a friend of 
experience. One of these concerns the revocation of a 
patent, another designed to effect a clear understanding 
of the relation between employer and employee in matters 
of invention, ancther the rights of the Controller of 
Patents in regard to the power of refusing a patent for 
something which, although it may be new is not in his 
opinion an actual invention, and lastly the introduction 
of something sorely needed between a patent and a design 
as provided for by German Patent Law. 

To-day, when there is so little opportunity in mechani- 
cal engineering directions of far-reaching discovery 
and consequently of a master — a cheaper patent 
for a short time (say a period of five or six years), ought 
to be granted for an improvement which may be of great 
value, although the matter may be a comparatively 
small one. For this a small fee might be charged (sa 
ll. a year), enabling the inventor to introduce small 
improvements for which he would not receive adequate 
protection by registration of design, but which would be 
at once copied. Thus, after great expense in the way 
of experimenting, devising and making patterns, he 
finds a week or two afterwards that his actual device has 
been copied, even put on the market, even perhaps been 
actually used with a trivial alteration as a pattern to 
mould from. 

Conclusion.—Amongst many subjects of interest and 
importance is the relation of kindred Institutions to 
ourselves. Following the words of Joshua Field, which 
I have already quoted, are these, “ Our two societies 
embrace the whole science, and by combining their 
efforts with mutual goodwill and a perfect understanding 
they may, and do, confer great benefits on the public.” 
This was nearly seventy-five years ago, and shows the 
splendid spirit in which the birth of our Institution was 
welcomed by the premier engineering Institution of Civil 
Engineers. I rejoice to say that not only have those 
feelings of friendship and goodwill, so happily expressed, 
always existed, but we are proud to think that we have 
ourselves likewise extended the same welcome to new 
engineering institutions as they have arisen. At the pre- 
sent time there is a Committee of the four leading Institu- 
tions—Civil, Mechanical, Electrical and Naval Architects 
—engaged in considering how we can draw still closer 
together and ultimately embrace in harmonious relation- 
ship all the junior institutions. I will not anticipate 
the labours of that committee, and speculate how far 
they will co-ordinate all engineering examinations, or 
what they will achieve. In America the great Institu- 
tions are happily united in one large building. I venture 
to express a hope that, if possible, the Civils and ourselves 
may approach so closely that, by means of subways 
beneath or bridges above, we may possibly unite our 
buildings, so that on great occasions each Institution 
may have the benefit of the united structures. 

I will conclude my somewhat lengthy address by 
expressing my deep sense of the honour my fellow 
members have conferred upon me in electing me to the 
office of president. 

When I joined the Institution nearly fifty years ago 
as a very young man, the idea of this honour would 
have been beyond the range of my wildest ambition. 
There are some things which appeal to one’s imagination 
more strongly than others, and the greatest pride a man 
can possibly feel is in the recognition which he receives 
at the hands of those who know him best and who are 
engaged in the same life work as himself. I cannot claim 
the eminent position of many of my predecessors, but 
I can claim to be second to none of them in my devotion 
to our Institution. As I pass in review the wonderful 
advances of engineering during the last fifty years 
I recall the great men with whom my profession has 
brought me in contact and by whom, in a number of 
cases, I have been honoured with | pene friendship, 
especially in the twelve years that I have spent on the 
council of this Institution, many of whose members have 
been my warmest and best friends. For all this and much 
besides I can truly say that I would not have chosen 
my career in any other than the great and learned 
profession of engineering to which I am proud to belong. 





DotomiTe ror Rerractrorirs.—If the lime in dolo- 
mite can be combined so as ‘to render it non-slaking and 
at the same time hold up the refractoriness of the material, 
the abundant d its of dolomite in America would be 
rendered available for extensive use as a basic refractory, 
according to the United States Bureau of Mines. 
Briquettes containing 90 per cent. dolomite and varying 

of iron oxide and clay have been burned 
ureau of Mines at the ceramic experiment 
station, Columbus, Ohio. Slaking time tests were run 
and the results plotted on a triaxial diagram. The 
slowest slaking mixture was selected for making into 
bricks which were burned to a high enough temperature 
to render the lime inactive. Bricks with a high fusion 
temperature and high specific gravity, great mechanical 
strength, and low porosity were the result. The work 
is being continued, using varying percentages of dolomite 
to determine the non-slaking areas over the entire field. 





CATALOGUES. 

Electrical Fittings.—Prices and particulars of lamps, 
switches, cables and all the various fitti for electrical 
wiring are given in a catalogue received from Messrs. 
Donovan and Co., 47, Cornwall-street, Birmingham. 


X-Ray Apparatus.—aA variety of apparatus for X-ray 
treatment is described in a catalogue recently issued by 
Messrs. Watson and Sons, Limited, Parker-street, 
Kingsway, London, W.C. 2. 


Lifting Block.—An electric block, made in }-ton to 
5 tons lifting capacities, and shown in use with various 
a for traversing and swingi the load, is 
descri in a catalogue received from Messrs. Stavers 
and Stavers, 2, Cockspur-street, London, 8.W. 1. 


Foundry Equipment.—Cupolas, crucible furnaces, steel 
converters, ladles and simi plant for iron, steel and 
brass foundries, of all sizes, are shown in a catalogue 
issued by Messrs. George Green and Co., Keighley, who 
contract for partial or complete equipments. 


Pneumatic Tools.—A new general catalogue of their 
pneumatic tools, fully illustrated, and with tabulated 
op er sa of the various types made, has been issued 

y the Consolidated Pneumatic Tool Company, Limited, 
Fraserburgh, Scotland, and 120, Piccadilly, London, W. 1. 


Brush Holder.—A form of holder for carbon brushes, 
which is stated to have been adopted as a standard by a 
number of British dynamo and motor manufacturers is 
described in a catalogue received from the Standard 
Carbon Brush Holder Company, Limited, 3, Frederick’s- 
place, Old Jewry, London, E.C. 


Electric Wires and Cables.—Wires, cables, cords, &c., 
including many types of flexibles, and also bare round 
copper and wireless aerials, are listed with prices and all 
usual particulars in a catalogue received from the 
Saxonia Electric Wire Company, Limited, Greenwich, 
London, 8.E. 


Power Stations.—A paper by Mr. L. C. Kemp, B.Sc., 
on the choice of steam conditions in power stations has 
been reprinted from The Electrician, by the English 
Electric Company, Limited, Queen’s House, Kingsway, 
London, in a convenient size uniform with their 
catalogues. 


Condenser Tube Packing.—The applications and effects 
in checking corrosion of metal packing rings, made up of 
layers of spiralled babbit foil, for condenser and similar 
tube ends are described in a catalogue received from 
Crane Packing. Company, Cuyler-avenue, Chicago, IIL, 
U.S.A. There is some interesting information on the 
subject of faulty tubes in this catalogue. 


Motor Vehicles.—A petrol-engined chassis of 25 h.p., 
which may be fitted to carry a 30-cwt. load or 16 to 20 
passengers, is fully described with excellent line drawings 


of the principal Pt in a catalogue received from 
Messrs. Sheffield Simplex, Limited, 20, Conduit-street, 
London, W. 1. Another form is also supplied with the 


same machinery, but with a larger frame, and geared for 
a slower speed, to carry a load of 40 cwt. 


Mining Equipment.—Tub-decking constructions, fans, 
single to treble deck cages, motor-driven air compressors, 
air-driven electric haulage gears, boiler-house plant and 
other mining plant are described in some detail in the 
catalogue issued by the Brightside Foundry and Engineér- 
ing Company, Limited, Sheffield, who report the receipt 
of an order for a large hydraulic tub-decking plant for 
a new Yorkshire colliery. 


Signalling Apparatus.—We have received from Messrs. 
Tyer and Co., Limited, Ashwin-street, Dalston, E. 8, 
a presentation copy of the “ Railway Signal and Per- 
manent Way Engineers’ Pocket Book.’’ This excellent 
little volume, compiled by the locomotive Publishing 
Company, Limited, Amen Corner, E.C. 4, deals with a 
large variety of signalling systems and apparatus, 
Messrs. Tyers’ products naturally figuring largely in 
its pages. 

Transformers.—The series of technical booklets issued 
by Messrs. Johnson and Phillips, Limited, Charlton, 
London, 8.E.7, on practical questions connected with 
transformers has been completed with the publication 
of the eleventh and twelfth numbers. Of these, No. 11 
deals with transformer losses, efficiency and regulation, 
and No, 12 with the parallel operation of transformers. 
Lest the general title ‘‘ Transformer Abstracts’’ should 
convey ® wrong impression we may say that the publi- 
cations might be described as a handbook of practical 
and technical information, in twelve chapters. A sound 
elementary knowledge on the part of the reader is 
assumed, and anyone possessing that knowledge and 
interested in the subject of transformers, can study 
these handbooks with considerable advantage. 


A s.—Messrs. C. A. Vandervell and Co., 
Limited, Warple Way, Acton Vale, London, W., who 
for many years have specialised in the production of 
lighting, starting and ignition equipments for motor cars, 
motor unshen. aircraft, &c., are now supplying a series 
of accumulators specially intended for use with wireless 
apparatus. One of the special features of these accumu- 
lators, which are known as C. A. V. Willard batteries, 
is the use of threaded rubber insulation between the 

lates. It is pointed out in a folder recently received 
rom the firm, that the rubber insulation is not affected 
by the acid and does not soften, warp, or crack as wood 
does; it is also uniformly porous so that it does not 
interfere with the action of the electrolyte. Particulars 
are given of nine sizes with capacities ranging from 
12 ampere-hours to 112 ampere-hours, all sizes having 
an E.M.F. of 6 volts. A long list of stations in various 
parts of the country where these batteries can be re- 
charged is also given, 
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GASjSENGINES, PRODUCERS, HOLDERS, &c. 


181 813. H. Shephard, Coventry. Venturi Tubes. 
(6 Figs.) March 18, 1921.—The invention consists in the applica- 
tion to the nozzle of a gas furnace burner of a variable venturi 
tube of the kind in which the throat of the venturi air tube or 
passage is constituted by the adjacent recessed peripheries of 
two cylinders which make peripheral contact with each other 
and are arranged to rotate in opposite directions within a casing 
carried by or formed integrally with the airtube. The air tube a, 
which is screw-threaded at its lower end for attachment to the 
furnace and carries the gas nipple } at its upper end, is formed 
within an open-sided casing c, which is normally closed by a cover- 
plate. The casing ¢ receives two cylinders e, e, which when 
introduced therein are in peripheral contact with each other 
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and a close working fit within the casing. 
are geared together. Each cylinder ¢ is formed with a peripheral 
recess}h which is of tapering depth in the direction of the circum- 
ference and of semi-circular shape at any cross-section, so that 
at any point of contact of the two cylinders throughout their 
range of movement a circular passage is formed between them, 
the diameter of which can be infinitely varied within the limits 
of such ‘movement. The rotation or setting of the cylinders to 
adjust the effective diameter of the air-tube as described may 
be either effected directly by means of a hand wheel or a lever 
secured to a projecting spindie on one of the cylinders, or indi- 
rectl Fae suitable connections from some distant point. 
( Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


181,910. J. F. Bennett, London. Nut Locks. (2 Figs.) 
December 13, 1921.—The invention has relation to nut locks 
in which the nut is locked to its bolt by rack and pawl mechanism, 
the pawl being mounted in the nut and the rack constituted by 
grooves or indentations formed in the bolt thread. In accordance 


The cylinders ¢, ¢ 


with this invention, the pawl 5 is actuated by a spring 4 and is 
released by a ball 8 contained in a hole in the wall of the pawl 
recess and projecting beyond the exterior face 2 of the nut, and 
the rack consists of parallel rows of indentations 7 formed at the 
basefof the thread. (Sealed.) 


MINING, METALLURGY, AND METAL-WORKING. 


181,863. The Wellman Smith Owen Engineering Cor- 
eco Limited, London, and A. V. Kemp, London. 

etallurgical Furnaces. (3 Figs.) April 1, 1921.—This 
invention relates to furnaces for metallurgical purposes of the 
kind in which there are, above the roof of the furnace proper, 
two passages one over the other, one for the air for effecting the 
combustion of the fuel-gas, and the other for the exhaust gases, 


so that the air is preheated by the heat from the furnace proper 
and by the heat from the escaping exhaust gases. fling 
arrangements are provided in the passages for absorbing and 
giving up heat. According to this invention, these baffling 
arrangements are formed by building up the roof of the furnace 


proper and the roof of the air passage so that brick slabs a3, b5 
t irvoks project (Seah a) passages A, B for air and exhaust 


MOTOR ROAD VEHICLES. 


180,931. Steel Stampings, Limited, A. T. Forty, and 
T. A. Morris, Cookley, near Kidderminster. Disc 
Wheels. (3 Figs.) July 18, 1921.—This invention relates to 
disc wheels for vehicles. According to it, bracket-like sup- 
pawns heads are provided for the securing bolts, the heads 

ing spaced at intervals around the rim and adapted to engage 


a 
gases respectively. 


Fig.2. 
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one part of the rim so as to assist in supporting same. 
of the wheel is made in two parts. One part 1 is made integrally 
with the disc 2 of the wheei. Between the part 1 and a conical 
portion of the disc 2 an annular recess 3 is formed in the disc. 
The other portion 4 of the rim is provided with a flange 5 of 
laced) adapted to engage around the portion 8 of the disc 2. 
Sealed. 


180,879. S. E. Alley, Westminster, London. Trailer 
Vehicles. (4 Figs.) May 4, 1921.—According to this invention, 
the turntable of a steering axle consists of two discs A, A 
i a and having annular flange-like peripheral portions 
c, D. he discs are arranged with their flange-like peripheries 
taking bearing upon one another. Axially in one disc is arranged 
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a king-pin or pivot, having a bearing in the other disc. 
The peripheries of the discs are extended, and the extensions 
formed with brackets or flanges E, F for attachment to the 


connected to the arm or lever and supported at its other end from 
the frame of the machine and a; pair of links connected together 
at one end, one of these links being connected to the forksand the 
other to the arm or lever remote from its pivot, the wheel spindle 
being carried on the links. A pair of arms 4 is mounted so as to 
pivot at one end on the spindle 3 carried by the front forks 15. 
At their outer ends the arms 4 are connected by links 16 to the 
wheel spindle 17 and a pair of links connect these to the forks 15. 
The laminated spring 6, of greater length than the arms 4 and 
which may be mounted between them, is rigidly connected 
thereto. At its age end the spring is connected to the 
mudguard 13. When the road wheel is subjected to shock, the 
arms 4 and spring 6 turn about their common pivotal axes so 
that the springs are flexed. (Sealed.) 


PUMPS. 


182,154. Vickers, Limited, Westminster, London, and 
W. Pool, Crayford. Pumping Devices. (6 Figs.) Jan 28, 
1921.—This invention relates to pumping devices of the d 
comprising two pump elements (preferably of the gear type) 
arranged in series, and so driven or proportioned that the delivery 
of one — element is greater than that of the other which 
is supplied with fluid by the first pump element. According to 
the invention, the surplus fluid from the first or greater de- 
livery pump element A passes through a bye-pass or pressure 
balance valve D, which is acted upon by the fluid in the delivery 
conduit of the first pump element and by the fluid in the delivery 
conduit of the second pump element B, which acts as a measuring 
device or meter to pass the quantity of fluid required per unit 
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of time. This valve D is preferably of the diaphragm type and 
is so arranged that the pressures in a branch conduit C from the 
delivery conduit A2 of the first pump element and in the delivery 
conduit Bl of the second or meter pump element are opposed 
to each other, so that as either predominates the moving member 
of the valve D will be displaced to vary an orifice through which 
the excess liquid in the branch conduit C can escape back into 
the inlet conduit Al of the first pump element. By these means 
the pressure in the branch conduit C, and therefore in the con- 
duit A2 between the two pump elements, is kept equal to the 
pressure in the delivery conduit B1, that is to say, equal pressures 
are maintained at all times on both sides of the second or meter 
pump element, and thus there can be no slip or leakage, back. 
(Sealed.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


181,290. The Powdered Fuel Plant Company, Limited, 
Westminster (the Assignees of Société Anonyme La Combustion 
Rationnelle, Paris, France). Powdered Fuel Combustion. 
(2 Figs.) October 20, 1921.—This invention is for improvements 
in pulverising or grinding apparatus for pulverising coal and 
reducing it to the finest possible powder. According to this 
invention, the pulverising apparatus is, broadly speaking, con- 
structed like a multiple stage steam turbine, and comprises a 
rotor and stator, each provided with a large number of vanes 
12,13 of uniform shape from end to end and disposed so that 
the angle between adjacent vanes is small and the vanes have 
their operative and broader faces parallel with the axes of the 
























































usual side and cross-members J of the vehicle, or the ext 
may in themselves form main or auxiliary cross-members. To 
the underside of the lower disc are attached brackets K to take 
the springs. (Sealed.) 


180,791. E. E. Tavener, Walthamstow. Spring Sus- 
pensions. (2 Figs.) March 16, 1921.—According to the present 
invention, means for the spring suspension of a vehicle wheel, 


such as the rear wheel or front wheel of a cycle or motor cycle, 
comprises an arm or lever pivotally mounted at one end on the 
vehicle frame, a flat or laminated spring at one end rigidly 








rotor and stator and move rapidly relatively to and in close 
proximity toone another. Theclosed casing containing the parts 
mentioned is provided at one end with means 1 for supplying to it 
the material to be pulverised, an air inlet at the same end, and a 
fan 7, which is conveniently mounted on the rotor shaft 3, for 
causing the air and the material carried in suspension by it to 
traverse the casing longitudinally of the rotor and stator. 
The apparatus described may be used only for the final stages 
of pulverising and may be used in combination with a pre- 
liminary pulverising device 10, for example, of the hammer type, 
such preliminary device being used to reduce the raw material 
to such a state that it is suitable for treatment by the apparatus 
described. Preferably the preliminary pulverising device 10 is 
incorporated with the final pulverising means so as to constitute 
a single apparatus for effecting the complete treatment of the 
taw material. (Sealed.) 








